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CHAPTER I. INTRODUCTION 
"Soil erosion is a serious threat to America's long-term 
agricultural productivity" (Turner, 1983, p. 14). The United States 
Department of Agriculture (USDA) Soil Conservation Service (SCS) 
estimates that at least 25 percent of all cropland in the United States 
suffers severe wind and water erosion. Farming practices have led to 
soil losses exceeding 50 tons per acre in some cases and more than 5 tons 
per acre nationwide. Scientists have estimated that it will take more 
than 100 years to form one inch of topsoil. "Excessive tillage and poor 
tillage practices are the primary cause of farmland soil erosion" 
(Turner, 1983, p. 16). Obviously, tillage practices contribute to the 
problem of soil erosion. But what are the factors that contribute to 
perpetuating various farming practices? What are the contributing 
elements in the farmers' decision-making process that are not clearly 
understood by educators? What educational activities and materials do 
farmers need to make informed decisions concerning their responsibilities 
toward effective land resource management? The answers to these 
questions are not as obvious as they may appear. 
Farming has long been recognized as a profession having a high 
"quality of life" index (Coughenour, 1984). Many farmers, when asked, 
indicate "quality of life" as the reason they chose farming as a 
profession. Traditionally, farming has meant hard work, fresh air, clean 
water, and the opportunity to raise families in a wholesome environment. 
Today, there are many concerns in rural and urban sectors about the 
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threat to natural resources because of agricultural production practices; 
i.e., use of chemicals affecting the quality of life (Hallberg, 1986; 
Padgitt, 1987). However, the use of chemicals has added to that quality 
of life by helping to provide an abundance of food products and reduce 
the drudgery of farming. Through the use of chemical fertilizers, 
herbicides, and pesticides, farmers are able to produce a reliable source 
of affordably-priced food, which has enhanced the quality of life for the 
urban consumer (Padgitt, 1987). 
Nutrient excess through over-application of fertilizer poses a 
serious threat to the health of man and the environment. Nitrates in the 
groundwater have been linked to an increase of stomach cancer, 
hypertension, cardiovascular disorders, and infant methemoglobinemia 
(blue baby) (Hallberg, 1987). However, there has been no reported death 
(Hoeft, 1987) attributed to methoglobinemia (blue baby disease) in the 
United States since 1960. 
More than 25 percent of Iowa's population consumes over 22 mg/1 
nitrates in its drinking water, which is one-half the maximum contaminant 
limit for public drinking water (45 mg/L as NO^). Poor well 
construction, maintenance, and abandonment procedures have led to 
localized contamination problems (Hallberg, 1986). Spills and accidents 
have also contributed. However, the major source of the problem is the 
over-application of agricultural fertilizers in the form of nitrogen 
(Baker et al., 1985; Kelley, 1986a; Hallberg, 1986). 
Hallberg (1986) reviewed a research project analyzing the 
relationship between agriculture and groundwater quality in the Big 
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Spring Basin in Clayton County, Iowa. Documentation of the concentration 
of nitrates over a 32-year period were evaluated in this study. During 
this time, nitrates concentration had increased over three times the 
initial low (3 mg/L NO^). This dramatic increase is directly related to 
the increase in the amount of nitrogen fertilizer applied to the cropland 
in the basin. Hallberg (1986, p. 3) wrote; 
This trend in nitrogen use is obviously not unique to the Big 
Spring Basin. The increase in fertilizer usage in the Big 
Spring simply parallels the trends for Iowa and the nation as a 
whole. 
Across the corn belt, the average nitrogen application rate 
increased from 45 pounds per acre in 1965 to 143 pounds per acre in 1984 
(Hallberg, 1986). The total risk of nitrate contamination is not yet 
fully understood. Most wells that have excessive amounts of nitrate are. 
less than 100 feet deep. The nature of nitrate percolation appears to be 
leaching the pollutant to greater depths (Kelley, 1986a). Management 
skills and testing procedures to reduce the risk of over-application are 
available. However, are farmers ready to reduce the application rates of 
nitrogen in order to protect groundwater? What are the factors that 
interfere with decisions to reduce nitrogen application (i.e., tradition, 
cost/profit, commercial fertilizer tests, grower pride)? What role can 
education play in helping farmers make more informed decisions? 
Pesticides are used by farmers on over 90 percent of the corn and 
soybean fields in the midwest (Freshwater Foundation, 1986). In Iowa, 
farmers applied more than 59 million pounds of pesticide in 1982 (Kelley, 
1986b). In generali most soybean and corn fields receive two pounds per 
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acre of chemicals each and every year (Freshwater Foundation, 1986). 
Pesticides enter the groundwater through spills, poorly managed 
wells, improper disposal of wastes and containers, through agricultural 
drainage wells, sinkholes, and movement through the soil's profile 
(Hallberg, 1986). Groundwater is the only source of drinking water for 
97 percent of the rural population in the United States. In Iowa, 80 
percent of the water consumed in the rural areas is from groundwater 
sources (Freshwater Foundation, 1986). 
Groundwater contamination by pesticides has become a major concern 
for many rural people. Sixty-one percent of the Iowa farmers recently 
surveyed by Lasley (1988, p. 1) indicated that ". . . greater regulation 
is needed in the use of chemicals in agriculture." Sixty-three percent 
of these same farmers indicated that "... government should impose 
stricter testing of chemicals before they are released." 
According to Kelley (1986b), 53 percent of shallow wells (50 feet or 
less) that have been sampled in Iowa had detectable pesticide residues. 
The most often found pesticides were the herbicides Atrazine, Cyanazine, 
Qlachlor, Metolochlor, and Metribuzin, and their chronic long-term 
effects in drinking water are unknown. Drinking water that is 
contaminated may be hazardous to human health (Freshwater Foundation, 
1986; Hallberg, 1986). 
In analyzing this issue, there were a number of critical questions 
that needed to be addressed. What specific management techniques does 
the farmer need to follow to more effectively manage pesticides? What is 
the most effective way to enhance adoption of these techniques? What 
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incentives are needed to encourage practices that protect natural 
resources? The foundation of this study rested on gathering information 
regarding the use of chemicals and fertilizers so that informed decisions 
and recommendations could be made concerning the application of chemical 
inputs. As stated by Hallberg (1986, p. 31): 
When 50 to 70% of the nitrogen applied is not going into grain 
production, there is obvious room for improved efficiency and 
economic gain. 
Purpose and Objectives of the Study 
The purpose of this study was to identify and analyze the 
perceptions of soil conservation district commissioners and other farmers 
in Iowa regarding the use of selected soil and water conservation 
practices. A secondary purpose was to identify the implications of these 
perceptions for educational practice. 
The specific objectives of the study were as follows: 
1. Identify the extent to which fertilizers and pesticides were 
used by farmers in Iowa. 
2. Identify the tillage and soil loss prevention practices used by 
farmers in Iowa. 
3. Identify the perceptions held by Iowa farmers regarding the use 
of chemical and reduced tillage practices. 
4. Identify the resources Iowa farmers currently use in acquiring 
information about chemicals, pesticides, fertilizers, and 
tillage practices. 
5. Develop a profile of various characteristics of farmers 
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practicing conservation tillage and farmers practicing 
conventional tillage. 
6. Analyze and compare the farmer groups based on selected 
demographic data. 
This study focused on selected practices and how change could be 
facilitated. Information was sought regarding tillage operations and the 
perceptions farmers held concerning these operations. Padgitt and Prior-
Miller (1984, p. 6) reported on tillage practices in a study of four 
widely dispersed counties in Iowa (Plymouth, Fayette, Johnson, and Lee); 
About 40 percent [of the farmers] use the moldboard plow on 
field where corn follows corn. This is equally divided between 
fall and spring plowing. About half [of the farmers] say they 
do chisel plowing. 
Information regarding tillage practices also included fuel and labor use. 
Learner needs and preferred delivery systems were studied in order to 
determine how the adoption process might be enhanced. In a related study 
by the Freshwater Foundation (1987, p. 4), it was concluded that 
information on chemicals and the delivery process was inadequate: 
Sufficient information is not available to allow for effective 
management of agrichemicals and the protection of groundwater. 
The information-sharing process is inadequate. The right 
information is not getting to the right people. 
It has been found that knowledge of preferred informational delivery 
systems can promote the communication process (Jarvis, 1983). 
Operational Definitions 
The following terras are defined for this study to provide clarity in 
understanding the research project: 
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Chemicals - elements or substances that are produced to enhance or 
. inhibit a plant's ability to function in the environment. 
Commissioners - soil and water conservation district commissioners are 
individuals elected in a general election to serve the interests of 
the people of a soil district. Their main purpose is to determine 
policy for the local soil and water conservation district. 
Conservation - the improvement and/or wise use of natural resources, 
according to principles that assure their highest economic or social 
benefit. 
Conservation tillage - tillage practices where at least one-third of the 
previous year's crop residue remains on the surface after planting. 
Includes both reduced tillage and no-tillage. 
Delivery system - method, technique, or strategy that an educator would 
use with clients to impart information and enhance learning. 
Fertilizers - materials found naturally in the soil, water, air, or man-
made that supply nutrients needed by plants to grow and produce. 
Groundwater - water within cracks and porous subsurface rock formations. 
The zones in which these pores are saturated with readily-
extractable water are called aquifers. 
Management technique - systematic method of organizing and operating a 
farm business. 
Nitrate (NOy) - an important plant nutrient and type of inorganic 
fertilizer; nitrate is the most highly oxidized phase in the 
nitrogen cycle. In water, the major sources of nitrates are septic 
systems, animal feed lots, agricultural fertilizers, manured fields. 
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industrial waste waters, sanitary landfills, and garbage dumps. 
Non-commi s s ioner - is an individual farmer-operator who does not serve as 
a soil and water conservation district commissioner. 
Non-point sources of contaminants - water contaminants coming from non­
specific (diffuse) sources; examples include agricultural and 
municipal run-off. 
No-tillage - absence of mechanized farming operations prior to planting. 
Consists of slot or narrow one- or two-inch strip of soil worked 
(tilled) with a fluted coulter during the planting operation. 
Residue of previous crop is left on soil surface. 
Pesticides - any chemical used to repel, control, or destroy undesirable 
plants or animals. Specifically, pesticides are considered to be 
herbicides, insecticides, and fungicides (Freshwater Foundation, 
1986). 
Point sources of contaminants - water contaminants from specific sources 
such as a leaking chemical pipeline or run-off from a cattle 
feedlot. 
Ridge tillage - process of land preparation where the soil is mounded (.12 
inches wide and 8 inches deep) in the plant row during the 
cultivation process. Special adapted planters remove the top two 
inches of soil and residue on the ridge during the planting process. 
It conserves water and soil by ridges acting as small terraces. 
Reduced tillage - use of tillage implements other than a raoldboard plow 
and at least one-third of the crop residue remains on the soil 
surface after planting. 
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Surface water - water found over the land surface in streams, ponds, 
marshes, lakes or other fresh (not salty) sources. 
Summary 
Iowa is a leading agricultural state. In order to preserve natural 
resources and maintain the productive capacity of the soil found in this 
state, it has been found that chemical fertilizer use and conservation 
practices need to be monitored and studied. This study sought to collect 
data relevant to conservation practices that impact agricultural 
production. It was thought this information would have implications to 
educational practice. 
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CHAPTER II. REVIEW OF LITERATURE 
The purpose of this study was to identify and analyze the 
perceptions held by soil conservation district commissioners and non-
commissioner farmers in Iowa regarding the use of soil and water 
conservation practices. A secondary purpose was to identify the 
implications of these needs and perceptions to educational practice. To 
provide a theoretical framework for the study, literature related to soil 
and water conservation and adult education was reviewed. 
To develop policies and educational programs to meet the specific 
needs of farmers, it is important to understand soil and water 
conservation issues, needs analysis techniques, principles of program 
planning, methods of transfer of technology and adult learning. This 
chapter includes a description of selected research studies and other 
literature on soil and water conservation issues and an explanation of 
the processes of needs assessment, program planning, adult learning, and 
adoption and diffusion. 
Soil and Water Conservation 
Soil erosion has been a nationally recognized problem in the United 
States since 1928 when the federal government sought ways to identify the 
extent of erosion in the country (Halbach et al., 1987). The Soil 
Conservation Service was founded by the United States Congress in 1935. 
The bill passed as the effects of the dust bowl were sifting through the 
windows of the capitol buildings, giving impetus to its approval. 
The period of time from 1940 through 1960 gave way to the 
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mechanization of agriculture in the United States. It was during this 
same time that chemicals for weed control were developed. This 
technology was a necessary precursor to the utilization of reduced 
tillage systems and led to the experimentation with no-till corn 
production in the early 1960s. By 1967, soybeans were no-tilled and 
double-cropped into wheat (Phillips and Young, 1973). 
The 1970s issued in a new era in agricultural production. The 
Soviet-American "Wheat Deal" signaled a new demand for production. Earl 
Butz, then Secretary of Agriculture for the United States, issued the 
call for all-out production when he stated that we need to plant "fence 
row to fence row." Farmers were quick to respond. Land that had been in 
pasture and range was converted to row crops (Harlin and Berardi, 1987). 
Older farmers were eager to bring young farmers into the farming 
operation. This action caused a surge in the capitalization of 
agriculture. The farm debt rose from $50 billion in the early 1970s to 
over $200 billion one decade later. In an attempt to curb rising 
inflation, the Federal Reserve Board raised interest rates sharply. This 
caused interest rates to climb to more than 20 percent President Carter, 
in 1979, responded to the Soviet Union invasion of Afghanistan by placing 
an embargo on grain bound for the Soviet Union. This action generated 
doubts throughout the world about the reliability of United States as a 
grain supplier. Competition for the world grain market began. A world­
wide recession, high-valued American dollar and increased production of 
grain crops throughout the world added fuel to the crisis. The enormous 
capacity of the land to produce and the eagerness of the American farmer 
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to comply contributed to a staggering overproduction. Although 
starvation was occurring in the world, corn production was 40 percent 
higher and soybean production was up 61 percent in the world by the mid-
1980s (Kirkendall, 1987). The response to this all-out production 
brought new realities to the farm scene in the early 1980s. Bills were 
passed by the United States Congress which legislated how farmers 
produced crops and used land. In order to remain eligible for federal 
government farm programs, it became necessary for farmers to comply with 
certain laws. 
Environmental concerns were at the forefront of many public policy 
decisions during the 1970s. The Soil and Water Resources Conservation 
Act (RCA) of 1977 raised serious concerns regarding the degradation of 
United States soil resources (Halbach et al., 1987). The National 
Resource Inventory (NRI), in 1977 and 1982, revealed the increased volume 
of marginal and highly erodible lands put into production as a result of 
the increased worldwide demand for grain. The result of these 
inventories led to two major accomplishments. The public became aware of 
the serious nature of erosion in the United States, and there was a 
realization that most of the erosion was taking place on a relatively 
small portion of the land (Berg, 1987). 
The NRI information, coupled with information gleaned from a study 
conducted by the American Farmland Trust, provided the initiative for 
farm legislation that has come to be known as the "Food Security Act of 
1985" (Appendix E). The focus of this legislation was to remove the most 
highly erodible land from cropping by paying farmers not to plant crops 
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on these acres. The Conservation Reserve Program (CRP) would retire 
these acres for a 10-year period. The land taken out of production was 
to be planted to trees, grass, or wildlife cover. The law also required 
that farmers who chose not to bid their highly erodible acres (HEL) into 
the CRP had to have a plan for controlling the erosion on this land by 
1990. The plan had to be fully implemented by 1995, to maintain 
eligibility for all federal farm programs (Berg, 1987). 
Federal farm programs for controlling erosion have been in existence 
for more than 50 years, yet there is little evidence to document that 
soil erosion is decreasing. According to Korsching and Nowak (1982, p. 
1): 
In 1977, after 40 years of public policy for controlling soil 
erosion, 23.5 percent of the 413 million acres of cropland had 
erosion rates of 5 tons or more per acre annually. If top soil 
continues to be lost at these rates, it is estimated that crop 
yields in the Corn Belt would probably be reduced by 15-30 
percent by the year 2030. Additionally, the sediment carried 
into streams, lakes, and reservoirs is the most pervasive of 
all U.S. water pollutants. 
Damage estimates in terms of tons per acre vary from zero to as much 
as 120 tons. In 1980, it was estimated that non-federal rural farmland 
erosion exceeded 6.4 billion tons. With more than 30 percent of the 
nation's cropland losing soil at this rate, productive capacity of the 
land is being reduced. The off-site cost of soil erosion is difficult to 
determine and one estimate puts the cost at more than $2 billion per year 
(Harlin and Berardi, 1987). 
The ethics of conservation were implemented during the stable 
economic times of the 1950s and 1960s. Terraces, farm ponds, and 
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windbreaks were beginning to be established. Contoured farms and 
stripcropping helped to control erosion. Voluntary conservation district 
efforts in conjunction with government sponsored programs, through 
extension and Soil Conservation Service (SCS) and Agricultural 
Stabilization and Conservation Service (Â.SCS) offices, were useful in 
protecting millions of acres of cropland (Berg, 1987). Berg (1987, p. 
71) pointed out our way of farming has changed and the focus is now on 
straight-row corn and soybean production: 
Excessive soil erosion persists in the United States despite a 
substantial effort at all levels of government to support the 
most scientifically advanced and best funded soil and water 
conservation program in the history of civilization. There are 
many good stewards of the land, and there are may excellent 
showcases of conservation progress. However, too many land 
users, focusing on the short-terra as they attempt to survive in 
today's institutional and economic climate, are forced to 
produce rather than protect. 
The CRP is proving to be effective in enrolling acres and reducing 
erosion. The average erosion rate of the first 823,383 acres enrolled 
exceeded 29 tons per acre. When the CRP is fully implemented, 764 
million tons of erosion could be controlled (Berg, 1987). Uncertainty 
concerning the future role of these acres and administration policy 
decisions threaten future enrollment into the CRP (Benbrook, 1987). 
Policy shifts and administrative changes weaken the professional's 
opportunity to educate the individual farmer on the merits and 
responsibilities of erosion control. The recent easement by the federal 
government on previously established requirements for meeting tolerance 
levels of erosion has been perceived as a threat to the conservationist. 
Iowa Soil Conservation State officials have been unsuccessful in 
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reversing this federal action. This reversal leaves professionals at the 
state and local level with reduced credibility with their constituents 
and further reduces the effectiveness of existing programs (Gulliford, 
1988). Commissioners within the state were divided concerning this 
issue. At a meeting held with the board of directors of the Iowa Associ­
ation of District Commissioners in September, 1988, at Des Moines, Iowa, 
the commissioners were unable to reach consensus concerning the easement 
issue. Commissioner Craig Pfantz expressed concern over the restrictive 
nature of meeting tolerance levels. There is a large volume of highly 
erodible acres in his county. CRP and no-till are not considered viable 
options by farmers with whom he had spoken. It was his belief that 
unless the strict provisions of the original Food Security Act were not 
relaxed, many farmers would not attempt to try to meet compliance. 
Farmers need more information to make decisions that can affect 
proper utilization of nutrients. They need to understand basic things 
such as soil testing and knowledge of soil type. Further assistance is 
needed for the establishment of reasonable yield goals determined by net 
economics, not total yield (Lucht, 1989). 
Government intervention in the resolution of problems related to 
soil erosion is accepted by both farmers and non-farmers (Bultena et al., 
1981). The question, then, becomes which methods and strategies are best 
used to inform farmers of the means of reducing the problem. 
A natural consequence of erosion is the detriment it causes the 
water in which it is suspended. Soil, out of place in water, is a major 
problem due to the damage it causes to ecosystems. It reduces the 
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quality of water by its very presence and the plant nutrients and 
pesticides which are attached to soil are known to cause catastrophic 
environmental problems to surface water systems (Korsching and Nowak, 
1983). Sediment pollution causes damages in excess of $1 billion 
annually (Wade and Heady, 1977). Water quality, specifically ground 
water quality, and surface water quality have recently become issues of 
growing concern in the Midwest. 
Groundwater quality is tied to conservation through the potential 
danger of pesticides presumed to be associated with reduced tillage 
systems. Herbicides are applied to more than 90 percent of the corn and 
soybeans grown in the Midwest at an average rate of 2 pounds per acre. 
The rate of herbicide application to these crops was three times what it 
was in 1964. The concern is that pesticides are entering the groundwater 
through spills, back-siphoning and contamination in the soil (Freshwater 
Foundation, 1986). Others estimated the use of herbicides at a higher 
level. Kelley, in 1986, indicated that Iowa farmers were treating 95 
percent of the corn acreage in the state and 97 percent of the soybean 
acreage with herbicide. Insecticides were being applied to 50 percent of 
the Iowa corn crop. Altogether, 52 million pounds of herbicide and 7.9 
million pounds of insecticide were applied in 1982 (Kelley, 1986a). The 
threat to human and animal life is not known. Many of the pesticides 
commonly used in agricultural crops are being found in small quantities 
in the groundwater. Herbicides, once thought only to show up in 
groundwater during the cropping season, are persisting in groundwater 
year-round. Pesticide occurrence in groundwater is not limited to the 
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Karst area of northeast Iowa. Pesticides, such as Atrazine, are showing 
up in shallow aquifers throughout the state in low concentrations 
(Hallberg, 1985a). Hallberg went on to explain the severity of the 
problem by stating: 
Research conducted in Iowa during the past five years has shown 
that chemicals associated with agriculture, primarily nitrates 
and pesticides, are now found in many of Iowa's groundwater 
aquifers. These groundwaters, which are used as supplies of 
drinking water by both municipalities and private individuals, 
commonly exhibit nitrate concentrations above the maximum 
contaminant limit (MCL) for public drinking water of 10 mg/l, 
NO_-N (45 mg/l as NO^). Furthermore, trace elements of many 
widely used pesticides have also been found in these aquifers, 
generally in association with elevated nitrate concentrations. 
Although spills and misuse of chemicals have caused more severe 
problems locally, the widespread contamination of aquifers is 
the result of conventional usage of agricultural chemicals and 
constitutes a nonpoint source pollution problem. Much of the 
research, and hence much of the attention to this problem, has 
been focused in northeast Iowa. The contamination, however, is 
clearly occurring statewide, and likely throughout the Corn 
Belt (Hallberg, 1986, p. 1). 
The urban contribution to the contamination problem is estimated to 
be small. The total application of pesticides to urban sites is 616 tons 
as compared to the 32,850 tons used by agriculture (Hoyer et al., 1987). 
Natural water quality in Iowa varies greatly by area of the state. 
Generally, the best water was originally found in northeast Iowa where 
naturally occurring alluvial aquifers provide less inorganic ions. 
Northwest Iowa has average water quality and, in general, the southern 
portion of the state has poor quantity and quality of water. However, 
most of Iowa's water is safe to drink with little treatment needed (Hoyer 
et al., 1987). 
The nitrate found in groundwater results primarily from the 
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decomposition of organic nitrogenous material. Microorganisms break down 
the organic material and release nitrogen in the form of NH4+. Still 
more microorganisms oxidize ammonium nitrate to N03- which is the 
nitrogen form which is thought to cause the health problems of greatest 
concern (Hoyer et al., 1987). 
Over the last 25 years, there has been a substantial increase 
in the amount of nitrogen fertilizer used in Iowa. In 1962, Iowa 
farmers applied slightly more than 100 tons of nitrogen. In 1984, 
farmers were using more than one million tons of nitrogen fertilizer 
(Hoyer et al., 1987). The application rate for corn production 
increased from 45 pounds per acre in 1962 to more than 140 pounds per 
acre in 1984. According to Kelley (1986b, p. 2), the following four 
phenomena have contributed to the increased use of nitrogen 
fertilizer: 
1. Steady decline in the acreage of nitrogen-fixing crops and an 
increase in the crops using nitrogen. 
2. Depletion of the humus organic material due to modern farming 
practices. 
3. Adoption of high crop yield varieties requiring nitrogen. 
4. Failure of the scientific community to recognize the magnitude 
of the loss of nitrogen through leaching. 
According to Hallberg (1986), nitrate contamination poses a serious 
threat to water quality in Iowa. The quantified risk to the health of 
children and adults has not been determined. However, there is great 
concern that the risk of long-term Ingestion of amounts of nitrate 
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exceeding 10 mg/1 (standard established by Safe Drinking Water Act) can 
cause long-term health problems in addition to raethoglobinemia (blue baby 
disease). Preliminary findings of several studies, as cited by Kelley, 
indicated there might be a possible link between cancer and elevated 
concentrations of nitrates in drinking water supplies. Other studies 
linked central nervous system problems and congenital malformations with 
high levels of nitrates. The threat to human health from nitrates is not 
clearly understood; therefore, Kelley (1986b, p. 10) took a very cautious 
position when he stated; 
Clearly, there is little, if any, scientific evidence to 
support the safety of nitrates at any concentration in drinking 
water; with regard to public health, it is impossible to 
justify a standard higher than is currently in use. 
Kelley (1986b, p. 10) estimated that the number of people in Iowa 
consuming water above 10 mg/1: 
In total, over 440,000 people, or 26 percent of the state's 
urban population, are on water systems with nitrate 
concentrations over 22 mg/1. Between 18 and 20 percent of the 
private water samples ... exceed the nitrate standard . . . 
an estimated rural population of 322,000 people. In total, 
around 762,000 people in Iowa. . . . This represents 26 
percent of the state's population. 
Groundwater is the sole source of water for 97 percent of the rural 
population of America. Research has shown that 70 percent of an 
individual's daily intake of nitrates comes from groundwater which has 
high concentrations of this compound. Almost every lowan depends upon 
groundwater for drinking water (Kelley, 1986b). Currently, only the 
shallow aquifers are affected. The concern is that over the long term, 
these harmful chemicals will be transmitted to deeper aquifers. The 
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pesticides that were being detected were well below the toxic levels. 
The death rate from some forms of leukemia, multiple myeloma, and non-
Hodgkin's lymphoma is consistently related with general area herbicide 
usage (Hallberg, 1985b). 
Needs Assessment 
If these pollutants pose major problems, how do we collect 
information relative to what the current situation is and determine what 
people think? One of the best methods to assess the current situation is 
to conduct a needs assessment. Oliva (1984, p. 317) defines needs 
assessment as: 
. . .  a  t o o l  w h i c h  f o r m a l l y  h a r v e s t s  t h e  g a p s  b e t w e e n  c u r r e n t  
results (or outcomes, products) and required or desired 
results, places these gaps in priority order, and selects those 
gaps (needs) of the highest priority for action, usually 
through the implementation of a new or existing curriculum or 
management process. 
A study was completed in Southeast Iowa in 1985 by Mushambi for the 
purpose of establishing a needs analysis framework as a basis for an 
educational program for farmers related to soil conservation practices. 
Mushambi tried to show a relationship between recognition of need and 
application of practice. The researcher discovered that respondents 
(farmers in a 16-county area) underestimated the need for erosion control 
on their own farms. Mushambi (1985, p. 89) theorized: 
Ideally, an educational program is based on the relatively 
unbiased presentation of fact, and a comparison can be made 
between what is . . . and what should be. When this state is 
created, then, through an educational program, the learner 
(farmer) can be motivated, stimulated, incited to take some 
action in order to fulfill the need to find a substitute to 
restore the equilibrium. 
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Farmers often fail to see the evidence of erosion on their own 
fields. The past emphasis on the dramatic instances of erosion may have 
hampered conservation efforts as much as helped them. According to Nowak 
(1983 ,  p .  163) :  
. . . the first step in promoting conservation tillage is 
getting the potential adopter to recognize the need for this 
system. Instead of "crying wolf" with dramatic erosion 
pictures, we must emphasize the subtle, hidden, and more common 
forms of excessive erosion. The Universal Soil Loss Equation 
(USLE) is an important component in this approach. We should 
focus on the "C" management factor when promoting the positive 
features of a conservation tillage system. 
Child, in 1977, modified Maslow's "hierarchy" of needs to include 
understanding and knowledge at the apex of the pyramid. The research 
conducted by Tough indicated it was common for adults to spend 700 hours 
a year on learning projects that fulfilled their needs (Jarvis, 1983). 
But what is need? And more specifically, why have needs assessments 
become such an integral part of the educational program planning process? 
A need is usually described as a discrepancy between an existing set 
of conditions and a desired set of conditions (Borg and Gall, 1983). 
Then the process by which professionals attempt to meet the client's 
biological, economic, social, aesthetic, moral well-being, and 
educational needs represent their reason for existence (Leagans, 1964). 
Knowing this information does not make the task easier. Need 
identification is immensely complex, because people are complex: their 
problems and the technology that relates to solutions are complex; their 
customs and value systems are complex; the economic, social, and physical 
environment giving rise to the needs, and in which needs are met, are 
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complex. The task is made more difficult by the fact that learners must 
exert effort in meeting needs (Leagans, 1964, p. 90). 
An individual's well-being depends on keeping a balance, an 
equilibrium with internal and external forces. When the «forces, the 
relationship between the person and the environment, become unbalanced, 
he/she attempts to gain a satisfying equilibrium for survival and 
improvement. Figure 1 illustrates Musharabi's (1985, p. 11) version of 
Leagans' theoretical framework for needs analysis. 
Needs represent an imbalance, a gap between "what is" and "what 
ought to be", as indicated in Figure 2 (Leagans, 1964, p. 92). 
According to andragogical theory, the critical element in this phase 
is the learner's perception of the discrepancy between where they are now 
and where they want to be. So the self-assessment is a critical element 
in the detection process (Knowles, 1978). Finding out "what is" can be 
determined by a study of the situation. Leagans (1964) explains how we 
can use facts to ascertain: 
1. Current trends and outlooks 
2. What people think their needs are 
3. Physical and environmental factors 
4. Public problems and policy 
According to Leagans (1964, p. 92), data concerning needs usually will 
fall into one of the following question areas: 
1. Does a need really exist? 
2. Who has the need? 
3. How many individuals or families have the need? 
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Disequilibrium 
Equilibrium 
,amer^ 
armer) 
(the more desirable condition) 
What should be 
.What il 
Need 
(the present situation) 
Figure 1. Mushambi's version of Leagans' theoretical framework for 
needs analysis (Mushambi, 1985, p. 11) 
WHAT OUGHT TO BE 
Gap = Need 
WHAT IS 
- Desirable situation 
- Difference, dearth, vacancy, 
requirement, urgency 
- Actual situation 
Figure 2. Illustration of an imbalance, showing the gap between "what 
is" and "what ought to be" (Leagans, 1964, p. 92) 
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4. What is the people's attitude toward their situation? 
5. Why does the need exist? 
6. In what ways is the need significant—economically, socially, or 
aesthetically? 
7. What is the relative significance of the need? 
8. What would likely be the consequences one or more years from now 
if no effort is made to meet the need? 
Pratt (1980) indicated that needs assessments can contain both opinion 
and factual data. According to Pratt, three specific groups of people 
should be included in a general needs assessment: (1) people who have a 
right to be consulted; (2) people politically expedient to consult; (3) 
people who have special insight or expertise. The value of objective 
data in the form of social, economic and demographic indices, and 
observed patterns of behavior, is that they are based on action rather 
than words. By revealing, validating, or discrediting the opinions 
expressed by the public, they allow for a more convincing determination 
of needs (Pratt, 1980). 
Need is a condition between what is and what should be, or between 
what is and conditions that are more desirable. Need is a key instigator 
, of potential behavior change in that it creates a state of 
disequilibrium. Individuals are motivated to fulfill the need or find a 
substitute to restore the balance. Thus, a need represents an imbalance, 
a lack of adjustment, or a gap between a present situation or state of 
being to a new or changed set of conditions assumed to be a more 
desirable situation (Boyle, 1981, p. 155). 
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Human behavior and the elements in an individual's life can be 
judged by some standard, based on a previous experience for that person. 
Behavior and the value of concepts can be placed on a scale of opposites. 
Leagans' scale (1964, p. 94) is an example (Figure 3). 
Positive Negative 
Good + 0 - Bad 
Efficient + — 0 Inefficient 
Economical + —— 0 - Uneconomical 
Desirable + — 0 Undesirable 
Beautiful h 0 Ugly 
Honest + 0 —- - Dishonest 
Love + — 0 —— Hate 
Healthful + *•— 0 Unhealthful 
Figure 3. Leagans' scale of opposites 
If given the opportunity, people have a tendency to desire the 
positive and reject the negative conditions. The challenge is to 
determine the individual's position upon the continuum and then to bridge 
the gap, to fulfill the need (Leagans, 1964). 
According to Knowles (1978, p. 116), constructing a model of desired 
behavior, performance, or competencies comprises one's learning need. 
There are three sources of data for building such a model: the 
individual, the organization, and the society. Leagans (1964) classified 
needs into two broad psychological groups: (1) felt or consciously 
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recognized needs, and (2) unfelt or unrecognized needs. He goes on to 
indicate that many adults "are not aware of many of their most important 
needs." 
Farmers are aware that their farming operations can be improved 
through soil erosion control efforts. However, farmers may underestimate 
the extent of soil erosion on their own farms and may perceive that they 
are doing the best management job with their present tillage practices. 
In general, farmers tend to treat rented land more abusively than owned 
land (Napier and Forster, 1982). 
Leagans (1964, p. 95) categorized three areas of need: 
1. Physical needs - food, clothing, housing, and activities 
2. Social needs - group status, affection, and belonging 
3. Integrative needs - to be able to relate oneself to something 
larger and beyond oneself, a philosophy of life. 
There are many techniques which are appropriate for conducting needs 
assessments. Caffarella (1982) described the following methods: (1) 
survey, (2) key informant interviews, (3) consultant, (4) observation, 
(5) group meeting, (6) review of written material, (7) informal. Formal 
needs assessment techniques suggested by Boyle (1981) included: (1) 
surveys, (2) critical incident, (3) individual profile, and (4) 
competency analysis. Informal needs assessment methods described by 
Boyle (1981) included: (1) informal conversations, (2) physical 
evidence, (3) document/reports, and (4) observations. 
"Information about 'what is' does not make a program; it only shows 
a situation. Surveys, therefore, cannot result in a program; they can 
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only help clarify existing conditions" (Leagans, 1964, p. 93). According 
to Apps (1985, p. 118), "We can determine 'what is' through empirical 
means, but what should be is a normative question and cannot be deter­
mined solely by surveys, study of census materials, interviews, and the 
like." The normative aspect of determining needs requires a judgment 
based on certain values of those in charge. According to Mushambi (1985, 
p. 85), "An effective educational program can be developed by utilizing 
the needs or gaps identified." In the soil conservation needs analysis 
study, Mushambi identified the following needs of Iowa farmers (1985, p. 
84): 
1. There is a need for all land users to recognize soil erosion 
problems on their farms and in their own community. 
2. There is a need to maintain or reduce soil loss, for example, to 
four tons per acre per year for the benefit of future 
generations. 
3. There is an immediate need to provide information and technical 
advice regarding best ways of controlling excessive erosion. 
4. There is a need to educate land users to understand conservation 
or minimum tillage practices, as a means to reduce soil loss. 
5. There is a great need for land users to have and implement a 
conservation plan in order for them to make short- and long-term 
decisions regarding conservation practices. 
6. There is a need for different United States Department of 
Agriculture (USDA) state and local conservation agencies to 
identify their functions to avoid confusing land users. 
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7. There is a need to provide more useful information on soil 
conservation practices. 
8. There is a need to educate landlords and tenants to understand 
the importance of communication matters concerning soil 
conservation practices. 
Ultimately the environment has a great impact on the individual. 
The interrelationship is constantly occurring. People are surrounded by 
other human beings, physical items, social and cultural norms, and 
economic, technological, and political conditions. Individuals are 
rarely in positions to act totally as they choose because they are social 
beings who do not want to live alone. If this is true, the struggle to 
seek equilibrium exists within us (Leagans, 1964). 
Adoption of Conservation Programs 
Once the situation has been identified, there is a natural tendency 
to ask what can or should be done about the situation. Once this 
determination has been made, the challenge begins relative to the 
adoption of technologies and ideas as well as government programs; i.e., 
soil conservation programs. 
According to Rogers (1983, p. 35), the characteristics of an 
innovation, as perceived by the members of a social system, determine its 
rate of adoption. Five attributes of innovations are: (1) relative 
advantage, (2) compatibility, (3) complexity, (4) trialability, and (5) 
observability. Hoover et al. (1985) devised a hypothetical model (Figure 
4) as a method for analyzing erosion control programs through the 
External 
Factors 
Targeted 
Conservation 
Programs 
Economic & 
Social 
Economic 
Impacts 
Primary 
Secondary 
Technology 
Participation Adoption 
Internal 
Factors 
Environmental 
Impacts Personal 
On-farm 
Off Site 
Farm 
Business 
Physical 
N3 VO 
Figure 4. USDA's Soil Conservation Model (Hoover et al., 1985, p. 4) 
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adoption process. It was theorized that the internal factors interacting 
with external factors would influence farmers' behavior in terms of both 
their participation in conservation programs and their adoption of 
practices. Lionberger and Gwin (1982) indicated that individuals usually 
go through a five-step process in the adoption of new ideas or concepts: 
(1) awareness, (2) interest, (3) evaluation, (4) trial, (5) adoption. 
The process only happens when the right combination of changes and 
influences in conjunction with the proper educational procedures meets 
the specific needs of the participants. 
The inability of the government to solve the erosion issue after 
five decades of trying has caused some people to question the effective­
ness of the system. Perhaps there is not a clear understanding of how 
the system works. The soil conservation district is at the center of the 
local network. In Iowa, each county comprises a soil conservation 
district. The exception is Pottawattamie County, which has two district 
offices due to the relative size of the county. Five citizens (usually 
farmers) are elected to be commissioners through a nonpartisan political 
process. It is their responsibility to determine soil and water conser­
vation priorities and insure that USDA conservation programs respond to 
farmers' needs at the local level. The Soil Conservation Service (SCS) 
provides technical expertise for the installation and upkeep of soil con­
servation practices. The Agricultural Stabilization and Conservation 
Service (ASCS), Farmers Home Administration (FmHA), and the Soil Conser­
vation District (SCD) can provide financial resources to qualified land­
owners and tenants. The Cooperative Extension Service (CES) has 
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traditionally been considered the lead educational organization in the 
United States Department of Agriculture (USDA). However, SCD and SCS 
also have clear responsibilities to educate the public concerning their 
aims and purposes (Hoban et al., 1986a). 
According to a study completed by Hoban et al. (1986b), farmers are 
not aware of the role soil conservation commissioners have in their 
counties. Only five percent of the respondents in the study conducted in 
16 counties in southwest Iowa were aware that commissioners were respon­
sible for determining priorities for local soil conservation programs. 
The message concerning soil conservation issues and policy has not 
been clear to farmers. There are those who would argue that the govern­
ment has favored large farmers over small, agribusiness interests over 
the farmer and the consumer. Some people would even say that this 
government policy has subordinated the interests of rural people over the 
urban sector. The concern then arises as to the degree to which the 
proposed policies for soil and water conservation are compatible with the 
traditional family farm institution (Korsching and Nowak, 1982). 
One of the problems associated with adoption of conservation 
practice is the ability of farmers to determine the amount of erosion 
loss their land is experiencing. Many studies have been completed which 
indicate the "proximity effect." Farmers have had difficulty in 
assessing the level, severity, and type of erosion on their land. For 
example, sheet erosion is a pervasive form of soil erosion by water. 
When asked to describe the causes of sheet erosion, 25 percent of the 
farmers in the 16 county southwest Iowa study indicated that sheet 
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erosion is caused by the wind. For many farmers, it appears that erosion 
and water quality are worse in another part of the county or state. 
Insufficient knowledge indicates a lack of awareness on the part of 
farmers (Korsching et al., 1985). 
According to Nowak and Korsching (1985), rapid diffusion of 
conservation tillage has been determined to be the latest revolution in 
American agriculture. It has been estimated that by the year 2000, 
conservation tillage will be used on 60 percent of the farmland in the 
United States. The decision to adopt conservation tillage is said to be 
determined by three factors (Nowak and Korsching, 1985, p. 199): 
1. Degree of development in the related technologies which 
make up the conservation tillage system. 
2. The distribution of the supporting technologies to the farm 
population. 
3. The social and economic factors surrounding farmers' 
adoption decisions. 
In 1984, a study conducted by Padgitt and Prior-Miller focused on 
farm operators in Fayette, Johnson, Lee, and Plymouth counties in Iowa to 
determine the impact of conservation tillage systems. Nearly 98 percent 
of the respondents reported hearing of conservation tillage, and 57 per­
cent indicated that they had adopted reduced tillage on a regular basis. 
Another 15 percent indicated they needed more information, and another 
six percent were in the process of making a decision about use of conser­
vation tillage practices. Ten percent of the respondents indicated they 
had experimented with no-till and had rejected this practice. A primary 
concern regarding the findings was the reported use of reduced tillage 
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did not match the corresponding amount of residue left on the soil 
surface. This information would indicate that, although many farmers 
have given up the moldboard plow, heavy multiple pass tillage implements 
have buried the protective residue cover leaving the soil unprotected 
(Padgitt and Prior-Miller, 1984). 
Familiarity with the structure of relationships both with 
professionals and neighbors in rural areas suggests that attention be 
given to this reality in order to facilitate adoption of conservation 
programs. Farmers often rely on each other and trusted professionals for 
advice and counsel prior to utilization (Aji, 1980). 
In 1987, the Conservation Technology Information Center, in 
cooperation with the Extension Service and the Soil Conservation Service, 
conducted a national study of the adoption of conservation tillage as it 
related to research and education needs. The top three reasons for 
adoption of conservation tillage were : saved time/work, reduced soil 
erosion, and saved fuel. The top three obstacles to adopting these 
practices were: attitude/habit, weed control, and equipment. The number 
one future obstacle was the threat of herbicide regulation. The 
respondents clearly indicated that more research needed to be completed, 
and the research findings should be made available to farmers through the 
use of farm magazines. More on-farm demonstrations should be conducted, 
and a systems approach incorporating the principles of economics should 
be developed. Forty-seven percent of the respondents felt one-on-one 
discussion was the primary choice of delivery of conservation informa­
tion. Thirty-eight percent of the respondents indicated that providing 
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direct research results concerning conservation issues was needed. The 
respondents to this study indicated that group meetings and information 
media were not important means of delivering conservation information 
with 10 and five percent respective ratings (Stiegler, 1987). 
Although it appears that not one single variable is capable of 
stimulating the adoption of soil conservation by itself, research (Napier 
and Forster, 1982, p. 145) strongly suggests several conditions must 
exist before adoption occurs: 
1. a perception that a need exists for a corrective action 
2. a psychological inclination for a positive environmental outcome 
3. a positive attitude toward soil erosion in general 
4. a base of information upon which to act 
5. a means of implementing soil erosion practices 
Program Planning 
After programs have been identified, they must be planned to meet 
the identified needs. If conservation education is to be effective, the 
principles of program planning must be followed. These principles form 
the basis of the technology and information transfer that is at the heart 
of a successful conservation movement. 
According to Francis (1987, p. 32), program planning on the national 
extension level included the following priorities; 
The current national task forces on extension priorities 
include "water quality" as one of eight key areas for future 
extension emphasis. Alternative farming practices which can 
help reduce the pollution levels from agriculture include 
careful soil sampling, interpretation of analysis, setting 
yield goals, and matching nutrient applications to crop needs. 
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Modified methods of nutrient application can also help. 
Reduced tillage, crop rotations, increased use of legumes, and 
keeping cover on the land through a greater portion of the year 
can all help. 
At the county level, Francis (1987) indicated farmers are being 
encouraged to "take charge of our industry and future by solving these 
problems ourselves." Farmers should experiment with limiting fertilizer 
and chemical application in test plots, then on entire fields to lessen 
the pesticide/nutrient load on the environment. Systematic programs are 
being developed that can take the growing body of information and 
implement them to educate. Francis (1987, p. 32) indicated the 
importance of program planning when he states: 
If research results, extension publications, and national 
strategies statements and documents could solve our problem of 
ground water contamination, we would perhaps enjoy the cleanest 
water in the world. 
According to Leagans (1964, p. 91): 
Possibly the most basic fact to Extension programming is that 
effective activity results from choice, not from chance; it 
results from design, not from drift; it results from a plan, 
not from trial and error. . . it is an intentional effort, 
carefully designed to fulfill certain specially predetermined 
and presumably important needs. 
The process of program development is a series of steps that determine 
the planning, implementing, and evaluation of an educational effort. A 
national ad hoc committee in Extension (Extension Committee on 
Organization and Policy) developed the following four guidelines for the 
program-development process (Prawl et al., 1984, p. 61): 
1. Identify the express needs of the people as a result of local 
program development committees. 
2. Analyze the environment and conditions of society to broaden the 
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offerings to meet the changing needs of society. 
3. Adaptation of on-going research findings into current 
programming efforts. 
4. Administrative response to recommendations and pressures of 
Cooperative Extension special interest groups. 
The literature is replete with information regarding approaches to 
program planning. Boone (1985) described the hierarchical evolutionary 
nature of scientific inquiry by the following levels: (1) common sense 
approach, (2) deductive reasoning, (3) inductive reasoning, (3) deductive 
+ inductive reasoning, (4) problem solving, (5) scientific approach to 
inquiry. The important concept is that, according to Bia (1986, p. 27), 
"Planning is a designing process which entails systematic inquiry to 
obtain valid information for decision making." The scientific inquiry 
includes five general steps (Boone, 1985, p. 51): 
1. Defining a problem or question that is in need of a 
solution or an answer. 
2. Stating a hypothesis formulated to serve as tentative 
explanations of the problem; this step requires a prior 
review of the literature related to the problem. 
3. Deducing consequences of the hypothesis; if the hypothesis 
were true, what would be observed? 
4. Collecting and analyzing data, through observation, 
experimentation and testing. 
5. Confirming or rejecting the hypothesis on the basis of 
whether or not evidence was produced to support the 
hypothesized relationship(s) between variables. 
Through the scientific method, the hypothesis will either be 
supported or rejected by the empirical test. Assuming a correct 
deduction of consequences are determined, hypotheses can be supported or 
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rejected (Borg and Gall, 1983). 
Program planning is a continual process which involves the 
programmer and the clientele together (Figure 5): Rule's adult 
programming model. Ideally, it is a process which builds in a never-
ending spiral that ascends on a higher plane on a month-to-month and 
year-to-year basis as change occurs (Prawl et al., 1984). Identification 
of the program planning process includes the following steps as stated by 
Prawl et al. (1984, p. 62): 
1. A review and factual description of an existing situation; 
2. Analysis of the facts; 
3. Identification of needs and problems that concern extension 
service's various clientele groups, based on that 
situation; 
4. Establishment of long-range goals to meet these needs; 
5. Determination of objectives; 
6. Development of an annual plan of work that sets out 
priorities and deliberate courses of action; 
7. Implementation of the educational plan; 
8. Determination of progress by measuring and interpreting 
results; 
9. Procedures to be followed in reporting and revising the 
program based on the new (changed) situation. 
Boyle (1985, p. 5) defined a program as a "product resulting from 
all the programming activities in which the professional educator and 
learner are involved." He further identified the actions and decisions 
upon which the clientele were involved with the programmer as the 
following: 
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I 
1. A possible educational activity 
is identifîed 
I 
2. A decision is made to proceed 
3. Objectives are identified and refined 
4. A suitable format is designed— 
5. The format is fitted into the larger ^ 
patterns of life 
a. Resources 
b. Leaders 
c. Methods 
d. Schedule 
e. Sequence 
f. Social 
reinforcement 
g. Individualization 
h. Roles and 
relationships 
i. Criteria of 
evaluation 
j. Qarity of design 
a. Guidence 
b. Life style 
c. Finance 
d. Interpretation 
6. The plan is put into effect 
1 
7. Ttie results are measured and appraised 
Figure 5. Rule's Adult Education Programming Model (Prawl et al., 1984, 
p. 70) 
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1. Develop an organized structure for analyzing, interpreting, 
and making decisions about problems or situations that 
should be changed or improved. 
2. Effectively utilize resources in the study and analysis of 
the people and their communities. 
3. Establish priorities on the problems and situations for 
which desirable changes should be identified in the plan of 
action. 
4. Identify desired outcomes to be attained through the 
program with people and communities. 
5. Identify resources and support for effective promotion and 
implementation of the program. 
6. Design an instructional plan that provides for extensive 
involvement of the learners in appropriate learning 
experiences. 
7. Implement the plan of action that is designed to provide 
appropriate learning opportunities such as conferences, 
meetings, workshops, individual consultations, and radio 
and television programs. 
8. Develop an appropriate accountability approach so as to 
make effective judgments about the value of the program. 
9. Communicate the value of the program to financial decision 
makers, the participants, and other interested individuals 
and groups. 
Conservation tillage trials and demonstrations in Nebraska have been 
exemplary in their involvement of a large number of people in each 
district. Demonstration plots have involved both farmers and lending 
institutions. When farmers and others in the community participate in 
choosing components and deciding which way to proceed, interest in the 
project is high from the beginning (Francis et al., 1988). 
According to Francis et al. (1988, p. 125), the following agenda in 
sustainable agriculture should be used: 
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1. focus on systems rather than components 
2. focus on Internal resources 
3. focus on information as a key production input 
4. focus on process rather than product 
5. focus on diversity of enterprises and products 
6. focus on value-based decisions. 
Change is needed for the next century for natural resource 
protection. According to Van Meter (1988, p. 10): "A major natural 
resource issue for the 21st century should be the clear national and 
international natural resource policy." The conservation community must 
join together and agree upon common goals and objectives. Only with this 
type of unity can the conservation community hope to make the desired 
changes. With a clear, well-accepted policy, legislators and leaders 
will be able to support the effort through financial resources (Van 
Meter, 1988). 
Transition and change is an underlying assumption of the programming 
process. Within any social system, change may be caused by forces inside 
or by forces brought to bear on the system from the outside. Change 
resulting from the forces on the inside may be described as "imminent 
change," while that resulting from outside the system is "contact 
change." Changes that occur might either be planned or unplanned. Boyle 
stated (1981, p. 40): 
. . . one of the far reaching consequences of social change in 
our time has been that we, as individuals and as groups, have 
become more future oriented, and as thus sense the need for 
more intelligent and systematic planning. 
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The assumptions for planned change are (Boyle, 1981, p. 40): 
1. Planned change is a necessary prerequisite to effective 
economic and social progress for people and communities. 
2. The most desirable change is predetermined and 
democratically achieved. 
3. Continuing education programs, if properly planned and 
implemented, can make a significant contribution to planned 
change. 
4. Educational changes in knowledge, skills, and attitudes of 
people are necessary to achieve economic, environmental, 
and social change. 
5. It is possible to select, organize, and administer a 
continuing education program that will contribute to the 
social and economic progress of people and communities. 
6. People and communities need the guidance and leadership of 
continuing educator to help them solve their problems and 
achieve more desirable ways of living and of making a 
living. 
The philosophy of program planning with adults is based upon the 
belief of active participation. The clientele, the programmer, and 
administration need to be involved in the process of planning, 
Implementing, and evaluation. If the process is to be successful, tUe 
model must truly fit the needs of the people and it will rarely match a 
prescribed model developed by outside sources (Boyle, 1981). 
Adult Learning 
In order to maximize the process of furthering conservation efforts 
through sound program planning, we must perceive how and why adults 
learn. To be effective, we must understand what about adult 
learning/teaching is unique. Once we establish these understandings, we 
must take action by establishing programs that incorporate and implement 
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this information. 
According to Korsching and Hoban (1988, p. 184), "Farmers need 
constant reinforcement through information, along with technical and 
financial assistance, to become motivated and to practice soil 
conservation effectively." Research does suggest that when educational 
approaches to soil conservation are used alone, they have little effect. 
Farmers must have the means to act upon the information they receive. 
Therefore, the classical diffusion model can be expected not to be an 
effective stand alone process (Napier and Forster, 1982). 
Gagne (1965, p. 5) defined learning as "a change in human 
disposition or capability, which can be retained, and which is not simply 
ascribable to the process of growth." The elements of learning are tied 
to behavior change in individuals after the learning situation has 
occurred. The change must occur over time and can be tied to an actual 
performance or altered disposition. In addition to performance, 
attitudes, interests, or value change can also represent learning (Gagne, 
1965). 
According to Rogers (1969, p. 157), people learn for a variety of 
reasons: 
1. Human beings have a natural potentiality for learning. 
2. Significant learning takes place when the subject matter is 
perceived by the student as having relevance for his own 
purposes. 
3. Learning which involves a change in self-organization—in 
the perception of oneself—is threatening and tends to be 
resisted. 
4. Those learnings which are threatening to the self are more 
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easily perceived and assimilated when external threats are 
at a minimum. 
5. When threat to the self is low, experience can be perceived 
in differentiated fashion and learning can proceed. 
6. Much significant learning is acquired by doing. 
7. Learning is facilitated when the student participates 
responsibly in the learning process. 
8. Self-initiated learning which involves the whole person of 
the learner—feeling as well as intellect—is the most 
lasting and pervasive. 
9. Independence, creativity, and self-reliance are all 
facilitated when self-criticism and self-evaluation are 
basic and evaluation by others is of secondary importance. 
10. The most socially useful learning in the modern world is 
the learning of the process of learning, a continuing 
openness to experience and incorporation into oneself of 
the process of change (Rogers, 1969, pp. 157-163). 
What makes adult learners different from children? Or is there a 
difference? Knowles (1978) described the assumptions of teaching in an 
andragogical way to adults. It was his belief that as a person grows and 
matures, his self-concept moves from total dependency to one of 
increasing self-directedness. Through this process, the individual 
develops a deep psychological need to be perceived by others as being 
self-directed. Any experiences that would threaten one's security of 
maturity would place self-concept at risk and interfere with the learning 
process. Successful farmers are now as well-educated as most agency 
technicians, and are skilled in most aspects of their farming operations. 
They can no longer rely on the county agent for farming advice. They 
read as many magazines, go to as many technical seminars, and can talk 
directly to as many specialists as they can. Therefore, specialized 
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information is the key to the process of convincing a busy, hard-driving 
farmer that a conservation system will save his/her soil and still be 
productive (Sampson, 1985). 
The assumption is as a person matures he/she accumulates a 
multiplying effect of experiences. The more experiences the individual 
has, the more he/she can draw upon these experiences to relate to new 
learning situations (Knowles, 1978). According to Dewey (1938, p. 28), 
experience is the basis for education: 
The more definitely and sincerely it is held that education is 
a development within, by and for experience, the more important 
it is that there shall be clear conceptions of what experience 
is. Unless experience is so conceived that the result is a 
plan for deciding upon subject matter, upon material equipment 
and social organization of the school, it is wholly in the air. 
If the future of conservation efforts are going to be effective, we must 
find a way to empower people to make their own rational decisions about 
the new types of technology that are available to control erosion. We 
need to stress the importance of evaluating a series of alternative 
solutions based upon collaboration of extension agents and the experience 
of farm operators (Francis et al., 1988). 
The methodology given to andragogy indicates less reliance on highly 
structured teaching/learning situations and more involvement of the 
learner in analyzing past experiences (Knowles, 1978). If we are open to 
new ideas, it is likely that we will find creative combinations of 
conventional farmer wisdom and direct involvement with the cooperative 
extension service in research efforts. Farmer involvement is the key 
link in the process. Working as a team, producers, extension 
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agents/specialists, and researchers can identify priority areas where 
each can bring needed expertise. Farmers can bring practical experience, 
extension can bring a wealth of experiences and researchers can bring 
design and analysis. All will play a role in the interpretation of the 
results (Francis et al., 1988). Adults see themselves as a culmination 
of their past experiences and any devaluation of this experience will be 
perceived by the adult as a rejection of self (Knowles, 1978). Knox 
(1986, p. 38) states: "The most valuable information you can obtain in 
order to help people learn something is what they already know about the 
subject." 
Aji (1980, p. 195) questioned the logic of the findings of his Iowa 
adoption study when he concluded: 
Findings such as these lead one to consider whether farmers are 
as ignorant, resistant to change and irrational as some people 
(e.g., policy makers) believe they are. Education appears to 
play less of a significant role while experience, as translated 
by tenure, appears to be the crucial factor in an operator's 
determination of what will work for him in the right 
circumstances. 
Adults have a readiness to learn, according to Knowles. As we 
become older, our need to perform tasks is related to our social roles. 
The needs relate to the developmental nature of the learner, as phases in 
life occur (Knowles, 1978). Jarvis (1983, p. 2) commented that, . . 
society is a complex social system in a state of continuous change and 
that change is the norm rather than the exception." The individual is 
molded by the forces as he/she seeks to discover his/her place in 
society. The person takes an active rather than a passive role in 
determining where his/her place is (Jarvis, 1983). 
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Adults have a problem-centered orientation to learning. Children 
perceive accomplishments in education as qualifying for more education. 
Doing well in high school means you will get the opportunity to go to 
college. An adult enters educational activities because he/she is 
experiencing some inadequacy in coping with life's problems. This 
assumption leads to the realization of how the curriculum should be 
structured for effective adult learning. The focus should be centered on 
problem areas. The sequence should be from field experience, to theory 
and principles to foundation knowledge, to skill practice, to field 
application (Knowles, 1978). 
Nowak and Schnepf (1987) reported an Iowa study which sought to 
describe the perceptions of farmers and county-level USDA agency 
personnel toward the conservation provisions in the 1985 Farm Bill. They 
found that district conservationists tend to be more pessimistic than 
extension agents concerning farmers' understanding of conservation 
compliance. They further found that farmers and county-level personnel 
differ in their assessments of the same erosion problem. This led them 
to conclude (1987, p. 290): "Unless these constituents can be taught to 
recognize the severity of erosion problems, they will view the 
conservation provisions of the 1985 farm bill as unnecessary and unjust 
when applied to their situation." 
Problem solving results in the acquisition of new ideas that 
multiply the application of concepts previously learned. The learner 
comes with ideas that can be developed. This process lends itself to 
higher order learning principles and allows the learner to develop 
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strategies that serve to determine the direction of thinking (Gagne, 
1965). 
At various times, attitudes toward education as a means of soil 
erosion adaptation have been evaluated. Taylor and Miller (1978) 
surveyed a group of multi-ethnic farmers in Indiana to determine the 
effect of education on adoption of soil erosion practices. They found a 
positive relationship between education and adoption of conservation 
practices. However, Aji (1980) found an inverse relationship between 
beneficial soil conservation practices and level of education. Aji 
stated (1980, p. 193): ". . . results suggest that in order to predict 
that a farmer with more years of formal education will adopt more 
practices, it will be necessary to revamp agricultural education 
curricula to include soil conservation as a formal course of study." 
In an adult education study reported by Cross (1981) in which method 
preferences of adults were analyzed, 70 to 80 percent of the respondents 
preferred to learn by a method other than classroom lecture. Only 
individuals with college education and high income preferred the lecture 
style. However, this method was ranked as the most frequently used by 
the respondents. On-the-job training, short-term conferences, individual 
lessons, and discussion groups were the top four ranking methods out of a 
list of thirteen items. At the bottom of the list was media-based 
education (Cross, 1981). Martin and Omer (1988) surveyed young farmers 
in the state of Iowa and identified the extension methods farmers 
preferred. Of the seventeen possible choices, local community meetings 
ranked first. Newspaper articles, county meetings, newsletters, and 
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demonstrations were the next four highest ranking methods listed by the 
young farmers. 
Effective teaching of adults depends largely upon being responsive 
to the learners in the program, not necessarily to adults in general. 
Specific information gained, to determine deficiencies and assess needs, 
should be the determinant of methodology and facilitation of the 
instructional event (Knox, 1986). 
There has been a long tradition of state and federal support for 
educational activities. Therefore, an intensification of such 
educational activity would be a legitimate function of either level of 
government. However, the more difficult question would be whether 
educational policies would be effective in altering human conduct. It is 
unlikely that education alone would stimulate a farmer to expend large 
sums of money or forego substantial income for conservation farming. 
Some type of cost-sharing would also be needed (Uchtmann and Seitz, 
1979). 
Summary 
Why conservation education? Whenever we as a nation have focused 
our energies toward solving problems related to conservation, the quality 
of our environment has improved. One only needs to look at the initial 
efforts of the conservation movement to see the results: shelter belts, 
summer fallow, dams and farm ponds, crop rotation, several types of 
terraces, contour farming, and strip cropping. Many people now believe 
that conservation tillage and the CRP in addition to the basic tenets of 
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the Food Security Act hold the answer to solving the soil and water 
quality problems. However, without effective education and then 
application, these programs will not have a chance to work. It is 
important that we understand the key to conservation application starts 
in the mind of the farmer, not with practices on the land. By 
understanding what farmers perceive, then and only then can programs be 
developed that can address these perceptions and ultimately change 
behavior (Napier and Forster, 1984). 
The problem remains with consistent intensity of effort towards 
conservation. In this day and age of sophisticated technology, basic 
subjects such as land and water conservation may be overlooked as to 
their importance. We have considered the application of vegetation and 
mechanical conservation practices and research to solve the problems. 
However, if only the people who own and manage the land were committed to 
natural resource management, none of these artificial measures would be 
needed (Soil Conservation Society of America, 1984). According to the 
Soil Conservation Society of America (1984, p. 2); 
The application of conservation practices requires, first, that 
an individual understand the need for and benefits of 
conservation. Only after that educational experience occurs 
and the individual wants conservation will conservation take 
place. 
If we are to learn from past mistakes, it is important we review the 
historical significance of destruction of natural resources. Many of the 
poor people of the earth are poor, mainly because their ancestors 
destroyed the natural resources upon which present generations must live 
(Carter and Dale, 1981). Figure 6 shows the estimated tonnage lost from 
Figure 6. Distribution of estimated tonnage of soil lost from U.S. cropland by sheet and rill 
erosion in 1977 (each dot equals 250,000 tons of soil) (CAST, 1984, p. 4) 
51 
United States crop land by sheet and rill erosion in 1977 (CAST, 1984, p. 
4). Part of the problem lies in that it is difficult to determine the 
potential costs and effects of contamination. Data on contamination 
occurrences and costs are limited at the national and regional level (Lee 
and Nielsen, 1987). However, the data that have been collected suggest 
(Lee and Nielsen, 1987, p. 247); 
Farmer education programs can play a major role in preventing 
or minimizing groundwater contamination. If incentives for 
farmers to act voluntarily are going to be effective, it is 
likely to be in the groundwater contamination area. Farmers 
are much more directly affected by agricultural pollution of 
groundwater than that of surface water because their wells are 
likely close to the contamination. There is little advice 
currently to give farmers, however, about how agricultural 
practices, such as conservation tillage, affects groundwater 
quality. The success of farmer education programs depends, in 
part, on well-documented research programs, many of which are 
just getting started. 
Knowledge of erosion costs should be developed by teaching people 
how to make decisions about the consequences of their actions. We must 
learn how to evaluate specific situations and determine the effects that 
these actions will have upon the land and the water we drink (Korsching 
and Nowak, 1982). The most prominent issue as we move to the next 
century is the process of shifting from an emphasis on the natural 
resources to the people who manage and use these resources. Currently, 
we know more about the make-up of the natural resources and how to manage 
them than our ability to put them into practice. More effort should be 
placed upon method of knowledge transfer and ways of encouraging others 
to put them into place. In this era of global information, natural 
resource professionals should be on the forefront of technology transfer 
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and mass communication techniques. We must have the ability to market 
our ideas as products. The most important conservation issue of the 
future will be the preparation and nurturing of the conservation 
professional and convincing the public that the proper management of 
natural resource is a critical national priority (Van Meter, 1988). 
The information-sharing process currently being used is inadequate. 
Farmers need more unbiased, balanced, objective information upon which 
decisions can be made. More demonstration projects of all kinds are 
needed. Farmers trust other farmers more than any other source and they 
are willing tp make changes. The conclusion reached is that if change is 
to occur, more information is needed and more effective ways of 
disseminating that information to and among farmers is needed (Freshwater 
Foundation, 1987). 
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CHAPTER III. METHODS OF INVESTIGATION 
The main purpose of this study was to identify and analyze the 
perceptions of soil conservation district commissioners and other farmers 
in Iowa regarding the use of selected soil and water conservation 
practices. A secondary purpose was to identify the implications of these 
perceptions to educational practice. The specific objectives of the 
study were as follows: 
1. Identify the extent to which fertilizers and pesticides were 
used by farmers in Iowa. 
2. Identify the tillage and soil loss prevention practices used by 
farmers in Iowa. 
3. Identify the perceptions held by Iowa farmers regarding the use 
of chemical and reduced tillage practices. 
4. Identify the resources Iowa farmers currently use in acquiring 
information about chemicals, pesticides, fertilizers, and 
tillage practices. 
5. Develop a profile of various characteristics of farmers 
practicing conservation tillage and farmers practicing 
conventional tillage. 
6. Analyze and compare the farmer groups based on selected 
demographic data. 
Population and Sample 
The population for the study consisted of farmers in the state of 
Iowa. Two different samples were taken from the population. Persons 
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elected as district soil conservation commissioners comprised one group. 
The other group consisted of farm operators in the state of Iowa which 
were not currently soil conservation district commissioners. A list of 
commissioners was obtained from the Iowa State Soil Conservation Service 
(ses) office. A farm operator list was purchased by the Soil 
Conservation District Commissioners Association from the Iowa State 
Agricultural Stabilization and Conservation Service (ASCS) office and 
shared with the researcher for the purpose of conducting this study. The 
list was presumed to be a current representation of farm operators 
(individuals who are in general control of the farm operation during the 
program year) in the state of Iowa as defined by the parameters of ASCS 
Program Handbook. 
The Iowa Soil and Water Conservation District Commissioners 
Association sponsored this study with monies obtained through an 
agreement with ASCS. The Commissioners Association's purpose was to 
gather information concerning perceptions of commissioners and non-
commissioner farmers related to the Food Security Act for the purpose of 
planning programs relative to chemical use and tillage practice. 
The sample of the commissioners was obtained through an unbiased 
stratified selection of one-half of the commissioners' group. The 
process for selection was suggested through a consultation the researcher 
had with the Iowa State University Statistics Department (private 
communication, Baker, 1988). 
The non-commissioners were selected using a proportioned stratified 
random selection process. County farm operator population size ranged 
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form 591 to 2222 people. The average number of farm operators per county 
was 1093, with a total population of 109,367 farmers in the state of 
Iowa. The number of farm operators selected for each county was 
proportionate to the total number of farm operators for each county. 
Farm operators were selected by county as follows: 
County Farm Population Number Selected 
591-800 3 
800-900 4 
901-1300 5 
1301-1400 6 
over 1401 7 
According to Krejcie and Morgan (1970) and discussions the 
researcher had with the Research and Evaluation Department at Iowa State 
University (private communication, Netusil, 1988), the appropriate sample 
size for this population was determined to be 481 persons. 
The specific farm operators were then selected by district using a 
random number generator on a microcomputer. The lists were compared to 
make sure there was no duplication of individuals. 
Design of the Study 
The study had a descriptive-correlational design. According to Borg 
and Gall (1983, p. 354), descriptive studies are primarily concerned with 
finding out "what is," whereas correlational studies attempt to discover 
or clarify the magnitude of the relationship between two variables. The 
method used to standardize and quantify the data was a survey 
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questionnaire. 
Instrument Development 
The instrument for the collection of the data was a questionnaire 
(Appendix A). Development of the items for the instrument (i.e., 
characteristics of commissioners and non-commissioners, perceptions of 
conservation issues and sources of information, and management and 
tillage practices) were based upon a comprehensive review of the 
literature, experiences of the researcher, and suggestions by researchers 
in adult education, sociology, and agricultural education. 
The questionnaire consisted of a booklet with a cover letter and six 
sections. Section one consisted of questions about the perceptions held 
by the respondents. Respondents were asked to use a five-point Likert 
scale (1-5) to indicate the degree of agreement with the statements in 
the following categories: pesticides, fertilizer, soil conservation, and 
water quality. Descriptors of the scale were as follows: 1 = strongly 
disagree, 2 = somewhat disagree, 3 = neutral, 4 = somewhat agree, and 5 = 
strongly agree. In section two, the respondents were asked to respond to 
statements regarding management and tillage practices. The management 
statements were evaluated using a five-point Likert scale (1-5) to 
indicate the respondent's level of support for the selected management 
concepts. Descriptors for the scale were as follows: 1 = strongly 
oppose, 2 = somewhat oppose, 3 = uncertain, 4 = somewhat support, and 5 = 
strongly support. In a subsection to section two, the respondents were 
asked to indicate the number of passes they made across their fields 
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using tillage implements from zero to two passes. Sections three and 
four consisted of questions designed to obtain demographic information 
about the respondents and their farm operation. Section five sought 
responses from the respondents regarding the sources of information 
concerning issues in soil and water conservation. The degree to which 
methods were useful were indicated using a five-point Likert scale (1-5). 
Descriptors for the scale were as follows: 1 = no use at all, 2 = not 
very useful, 3 = uncertain, 4 = somewhat useful, and 5 = very useful. In 
section six, the respondents were asked to give comments or suggestions 
they might have regarding soil and water conservation issues. 
The questionnaire (Appendix A) was reviewed in order to establish 
its content validity by the researcher, major professor, and an advisory 
committee. The advisory committee included a professor/extension 
specialist in the Entomology Department at Iowa State University, a soil 
conservation district commissioner, a staff member from the State ASCS 
office, and the president of the Soil Conservation District Commissioners 
Association. The committee reviewed the questionnaire and made 
suggestions to improve the clarity and readability of the instrument. 
After revising the questionnaire, it was then given to a group of farmers 
not included in the sample for a readability test. The instrument and 
research proposal were then submitted to the Human Subjects Committee at 
Iowa State University (Appendix B). The committee reviewed the research 
project and concluded that the rights and welfare of the human subjects 
were adequately protected, that the risks were outweighed by the 
potential benefits and expected knowledge sought, and that the 
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confidentiality of the data was assured. 
Data Collection 
The investigator asked the president of the Iowa Association of 
District Commissioners to support the research effort by placing his name 
on the cover letter (Appendix A). A cover letter was attached to the 
coded questionnaire, and a self-addressed prepaid return envelope was 
mailed to the sample groups. The letter explained the importance of the 
study and asked for the cooperation of the potential respondents in 
completing and returning the questionnaire to the investigators. 
Participants were mailed the questionnaire during the second week of 
November 1988. A follow-up post card was sent to non-respondents after 
two weeks had elapsed. A second mailing of the questionnaire was sent 
during the second week of December. A reminder letter was sent as a 
fourth mailing in January 1989, requesting completion and mailing of the 
questionnaires. Four hundred ninety-seven questionnaires were received, 
representing a response rate of 68 percent. One hundred ninety-six 
usable questionnaires were received from the soil conservation district 
commissioners, and 232 usable questionnaires were received from non-
commissioners, representing an overall response rate of 48 percent. 
Analysis of Data 
Information obtained from the questionnaires was coded by the 
investigator. The Data Entry Service at Iowa State University 
Computation Center entered and verified the data by machine tabulation. 
The analysis of the data was as follows: 
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1. A frequency test was conducted to check the completeness of the 
modified data. 
2. Descriptive statistical procedures subprogram of the Statistical 
Package for the Social Science was used in this study (Norusis, 
1983). This procedure yielded percentages, means, and standard 
deviations. 
3. A post-hoc reliability test using Cronbach's alpha reliability 
was conducted to test the internal consistency of grouped 
instrument items. 
4. The Pearson product-moment correlation procedure was conducted 
to determine whether there was a significant relationship 
between the following variables: yield goal for corn, percent 
of highly erodible land, percent of conservation tillage and 
demographic variables. 
5. A series of t-tests were conducted to determine which, if any, 
mean values related to perceptions of the two groups of farmers 
were significantly different. 
6. Analysis of variance procedures was used to determine whether 
significant differences existed in the perception statements 
when the respondents were grouped by selected demographic 
variables. The Scheffé post-hoc test was used to locate the 
source of differences when significance (p = <.05 level) was 
found. The .05 level of significance was established a priori 
as the critical standard of rejection. 
7. A chi-square procedure was used to determine whether the number 
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of tillage passes used was dependent upon group origin. 
Limitations of the Study 
Information gained from this study was limited to and assumed to 
represent only the commissioners listed in the 1987 Directory of Soil 
Conservation District Commissioners in Iowa and other farm operators 
provided in a list shared with the researcher by the Agricultural 
Stabilization Conservation Service state office. 
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CHAPTER IV. FINDINGS 
The purpose of this study was to identify and analyze the 
perceptions of soil conservation district commissioners and other farmers 
in Iowa regarding the use of selected soil and water conservation 
practices. A secondary purpose was to identify the implications of these 
perceptions to educational practice. 
This chapter presents the results obtained from the statistical 
analysis of the data. This chapter also contains a compilation of 
comments made by the respondents. The chapter is divided into the 
following sections: (1) Reliability Test; (2) Demographic Information; 
(3) Perceptions of Respondents Regarding Environmental Issues; (4) 
Perceptions Regarding Management Practices; (5) Perceptions Regarding 
Sources of Information; (6) Comparison of Perception Variables by 
Demographic Data; and (7) Comments Made by Commissioners and Non-
commissioners. 
Reliability Tests 
To examine the level of internal consistency and stability of the 
grouped items in the instrument, the Cronbach's alpha procedure was used. 
Results of the reliability tests are presented in Table 1. The overall 
reliability of the instrument was found to be .84. The items were 
divided into five subgroups for analysis. The alpha coefficient for the 
subgroups ranged from .79 to .95. The coefficient values were deemed to 
be sufficiently high to proceed with analysis and interpretation of the 
data. Table 1 shows the results of the reliability tests for the 
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Table 1. Results of reliability tests for the instrument subgroups 
Number of Cronbach's 
Subgroups items in alpha 
subgroup coefficient 
Environmental issues 32 .78 
Management practices 7 .81 
Tillage practices 18 .95 
Soil erosion and water quality 8 .95 
Sources of information 19 .94 
Total 84 .84 
instrument on perceptions of environmental issues, management practices, 
tillage practices and information sources. 
Demographic Information 
This section describes the demographic characteristics of the 
commissioners and non-commissioners. Seven hundred thirty-one 
questionnaires were mailed, and 432 usable questionnaires were received. 
The distribution of respondents by title is shown in Figure 7. The 
total sample was 432 individuals. There were 236 (54.6%) non-
commissioners who participated in the study and 196 (45.4%) 
commissioners. 
The distribution of respondents by region is presented in Figure 8. 
Of the respondents surveyed in the nine regions, 46 (10.6%) were from 
region one, 59 (13.7%) respondents were from region two, 52 (12%) 
respondents were from region three, 50 (11.6%) respondents were from 
region four, 47 (10.9%) respondents were from region five through seven. 
45.4% 
COMMISSIONERS (n =196) 
NON-COMMISSIONERS (n =236) 
ON 
W 
54.6% 
Figure 7. Distribution of respondents by title (n=432) 
4 5 
Region 
Ov 
Figure 8. Distribution of respondents by Soil and Water Conservation District Commissioner 
regions in the state of Iowa. Regions: 1 (n=46, 10.6%); 2 (n=59, 13.7%); 3 (n=52, 
12%); 4 (n=50, 11.6%); 5 (n=47, 10.9%); 6 (n=47, 10.9%); 7 (n=47, 10.9%); 8 (n=41, 
9.5%); 9 (n=43, 10%) 
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respectively, 41 (9.5%) respondents were from region eight, and 43 (10%) 
respondents were from region nine. The response by individuals by region 
of the state was fairly uniform. 
Response by commissioners and non-commissioners was limited for 
certain questions found on the questionnaire. Figures and tables 
reported in this study indicate the total number of respondents answering 
a particular question or category. 
the distribution of respondents by age is presented in Figure 9. 
Twenty-five (5.6%) respondents indicated age of 30 years or less; 113 
(26.2%) respondents indicated an age between 31 and 40 years; 89 (20.6%) 
respondents indicated an age between 31 and 40 years; 89 (20.6%) 
respondents indicated an age between 41 and 50 years; 101 (23.4%) 
respondents indicated an age between 51 and 60 years; and 99 (22.9%) 
respondents reported an age of 61 or older. There were five (1.2%) 
respondents who chose not to disclose their age. The age distribution of 
the respondents indicates that 70 percent of the respondents were between 
the ages of 31 and 61 years. Nearly six percent of the respondents were 
less than 30 years of age, making this the smallest group of farmers. 
However, nearly 23 percent of the respondents were over 61 years of age. 
The distribution of respondents by the number of years they had 
farmed is represented in Figure 10. Twenty-three (11.8%) commissioners 
had farmed between zero and 10 years, while 50 (21.5%) non-commissioners 
farmed between zero and 10 years. Forty-five (23.1%) commissioners had 
farmed between 11 and 20 years, while 63 (27%) non-commissioners had 
farmed between 11 and 20 years. Forty (20.5%) commissioners had farmed 
1.2% 5.8% 
22.9% 26.2% 
23.4% 20.6% 
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Figure 10. Distribution of respondents by the number of years they had farmed 
(n=410) 
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between 21 and 30 years, while 42 (18%) of the non-commissioners had 
farmed between 21 and 30 years. Forty-nine (25.1%) commissioners had 
farmed between 31 and 40 years, while 36 (15.5%) non-commissioners had 
farmed between 31 and 40 years. Thirty-one (15.9%) commissioners had 
farmed over 40 years, while 31 (13.3%) non-commissioners had farmed more 
than 40 years. The farming experience in average number of years 
reported by the commissioner group exceeded the non-commissioner group by 
almost four years. The commissioners had an average of over 27 years of 
experience, while the non-commissioners had over 23 years of farming 
experience. 
The distribution of respondents by the number of years of formal 
education is shown in Figure 11. The data indicated that 47 (11.1%) 
respondents had completed eight to eleven years of education; 191 (45.3%) 
had completed twelve years of education; 89 (20.6%) respondents indicated 
they had completed between 13 and 16 years of education; 56 (13%) 
indicated they completed 16 years of education; and 39 (9.1%) respondents 
indicated they had completed between 16 and 23 years of education. The 
commissioners had an average of 13.4 years of formal education, while the 
non-commissioners had 12.7 years of formal education. This information 
indicates that as a group the commissioners had nearly the same formal 
education as the non-commissioners. 
The number of years commissioners served in their positions as 
county soil conservation commissioners is represented in Figure 12. One 
hundred (51.2%) commissioners had served between one and six years; 47 
(24%) commissioners had served between 7 and 12 years; 28 (14.3%) 
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13.27% 
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commissioners had served between 13 and 18 years; 12 (6.1%) commissioners 
had served between 19 and 26 years; eight (4%) commissioners had served 
between 27 and 40 years; and one (.5%) commissioner did not answer this 
question. From the data analysis, it appeared that the years of 
experience as an elected commissioner were low. Over 50 percent of the 
commissioners had served one term (six years) or less. 
Ownership of land (acreage) by commissioners and non-commissioners 
is represented in Figure 13. Sixteen (8.2%) commissioners owned between 
one and 100 acres; 32 (16.4%) commissioners owned between 101 and 200 
acres; 43 (22.1%) commissioners owned between 201 and 300 acres; 22 
(11.3%) commissioners owned between 301 and 400 acres; 14 (7.2%) commis­
sioners owned between 401 and 500 acres; 28 (14.4%) commissioners owned 
between 501 and 1000 acres. On the other hand, forty-nine (28%) non-
commissioners owned between 1 and 100 acres; 51 (29.1%) non-commissioners 
owned between 101 and 200 acres; 21 (12.0%) non-commissioners owned be­
tween 201 and 300 acres; 33 (18.9%) non-commissioners owned between 301 
and 400 acres; 21 (12.0%) non-commissioners owned between 401 and 500 
acres; and 11 (4.7%) non-commissioners owned between 501 and 1000 acres. 
The commissioners appeared to own a greater proportion of the larger 
farms as compared to the non-commissioner group. Non-commissioners owned 
a larger percentage of farms of less than 200 acres. More than 14 per­
cent of the commissioners were in the largest ownership category, 501 to 
1000 acres, whereas less than 5 percent of the non-commissioners were in 
this category. The average number of acres owned by respondents who were 
commissioners was 334 acres compared to the non-commissioner's group 
I 
z 
Column 1 = Commissioners (n=195) 
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Figure 13. Distribution of respondents by number of acres owned (n=428) 
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which owned an average of 196 acres. 
The acres rented by the respondents are shown in Figure 14. Twenty-
three (18.0%) commissioners rented between 1 and 100 acres; 26 (20.3%) 
commissioners rented between 101 and 200 acres; 17 (13.3%) commissioners 
rented between 201 and 300 acres; 21 (16.4%) commissioners rented between 
301 and 400 acres; 20 (15.6%) commissioners rented between 401 and 500 
acres; and 21 (16.4%) commissioners rented between 501 and 1000 acres. 
Twenty-four (10.3%) non-commissioners rented between one and 100 acres of 
farmland; 32 (13.7%) non-commissioners rented between 101 and 200 acres 
of farmland; 27 (11.6%) non-commissioners rented between 201 and 300 
acres of farmland; 27 (11.6%) non-commissioners rented between 301 and 
400 acres of farmland; 17 (7.3%) non-commissioners rented between 401 and 
500 acres; and 27 (11.6%) non-commissioners rented between 501 and 1000 
acres. The average number of acres rented by the commissioners and non-
commissioners was comparable. The commissioners rented an average of 323 
acres, and the non-commissioner's group rented an average of 344 acres. 
The distribution of respondents by soil type is shown in Table 2. 
Seventy-six (17.6%) respondents indicated Webster, Okoboji, Canisteo, 
Clarion, Nicollet, and Harps was the soil association found on the land 
they owned or operated. Twenty-eight (6.5%) respondents indicated 
Marshall, Monona, or Adair was the soil association found on their farms. 
Twenty (4.6%) respondents indicated Tama, Muscatine was the soil 
association found on their farms. One hundred ninety-five (45.1%) 
respondents did not indicate their farm's soil association. Many 
Column 1 = Commissioners (n=195) 
Column 2 = Non-commissioners (n=233) 
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Acres 
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Figure 14. Distribution of respondents by number of acres rented (n-428) 
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Table 2. Distribution of respondents by their farm's soil type (n=432) 
Soil type Frequency Percent 
Moody, Crofton, Steinauer 2 0.5 
Galva, Primghar, Sac, Marcus 14 3.2 
Colo, Zook, Nodaway 1 0.2 
Webster, Okoboji, Canisteo, Clarion, Nicollet, Harps 76 17.6 
Ida, Napier, Castana, Hamburg, Monona 6 1.4 
Marshall, Monona, Adair 28 6.5 
Sharpsburg, Shelby, Adair 15 3.5 
Sharpsburg, Macksburg, Wintersete, Clarinda 6 1.4 
Grundy, Haig 8 1.9 
Lindley, Weller, Clinton 2 0.5 
Edina, Seymour 3 0.7 
Mahaska, Otley, Taintor, Ladoga, Clinton, Adair 9 2.1 
Tama, Muscatine 20 4.6 
Tama, Downs, Fayette 12 2.8 
Tama, Downs, Dinsdale 4 0.9 
Kenyon, Floyd, Clyde, Dinsdale, Klinger, Maxfield 11 2.5 
Clyde, Floyd, Readlyn, Bassette, Cresco, Protivin 1 0.2 
Kenyon, Readlyn, Dinsdale, Klinger, Tripoli, Clyde, 
Maxfield 3 0.7 
Fayette, Downs, Dubuque, Nordness 1 0.2 
Winneshiek, Marlean, Rockton, Fayette, Downs 1 0.2 
Tripoli, Clyde, Readlyn, Floyd, Oran 1 0.2 
Palms, Houghton 1 0.2 
Other 12 2.7 
Not Indicated 195 45.1 
Total 432 100.0 
Nicolette, Webster association being the most frequently indicated. Over 
45 percent of the respondents could not or chose not to indicate their 
farm soil type. 
The distribution of commissioners and non-commissioners by crop 
acres is shown in Table 3. The respondents were asked to indicate their 
1988 cropping areas. The chart indicates the frequency of response for 
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Table 3. Distribution of respondents by crop acres farmed by 
commissioners and non-commissioners 
Number of respondents with acres indicated 
Crop 1— 101- 201— 301— 401- 501— 
100 200 300 400 400 Higher 
n n n n n n 
Corn following corn Cy 83 18 5 1 3 2 
N*^ 82 23 7 3 2 2 
tC 65 41 12 4 6 4 
Corn following beans C 69 49 27 12 0 7 
N 86 59 19 9 3 1 
T 156 108 46 21 3 8 
Soybeans C 64 49 24 12 7 5 
N 77 67 18 10 2 8 
T 142 116 42 22 9 13 
Small grain C 79 1 0 0 0 0 
N 74 2 0 0 0 0 
T 153 3 0 0 0 0 
Set aside C 138 17 7 1 0 0 
N 142 12 3 1 1 0 
T 280 29 10 2 1 0 
Conservation Reserve C 46 7 3 1 1 0 
Program (CRP) N 23 5 1 0 0 1 
T 69 12 4 1 1 1 
Hay C 103 6 2 0 0 0 
N 98 9 1 1 0 0 
T 201 15 3 1 0 0 
Pasture C 78 24 5 3 0 1 
N 90 11 8 1 3 1 
T 168 35 13 4 3 2 
Other C 53 5 I 0 0 0 
N 41 3 1 0 0 0 
T 94 8 2 0 0 0 
= Commissioners. 
N = Non-commissioners. 
= Total. 
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varied based upon the total number of acres owned and rented. The 
commissioners planted an average of 70.2 acres of corn following corn, 
whereas the non-commissioners planted an average of 73.1 acres. The 
commissioners planted an average of 157.3 acres of corn following 
soybeans, and the non-commissioners planted an average of 116.9 acres of 
corn following soybeans. The commissioners also planted more soybeans on 
the average: 176 acres for the commissioners versus 134.2 acres for the 
non-commissioners. The average number of acres of small grains for the 
two groups was similar. The commissioners had an average of 17 acres, 
whereas the non-commissioners had an average of 14.1 acres. The 
commissioners had more set-aside acres on the average. The commissioners 
had an average of 61.5 acres in the set-aside program and the non-
commissioners had an average of 47.6 acres. The commissioners had more 
Conservation Reserve Program acres (CRP) as compared to the non-
commissioner group. The commissioners reported they had an average of 
34.2 acres of CRP, whereas the non-commissioners reported they had an 
average of 19.3 CRP acres. The amount of acres the two groups reported 
in hay was similar. The commissioners had a slightly greater average of 
33 acres compared to 29.3 acres for the non-commissioner group. The 
commissioners reported an average of 73 acres of pasture, and the non-
commissioners reported an average of 66.7 acres of pasture. The 
commissioners reported an average of 32.9 acres in other crops, whereas 
the non-commissioners had an average of 18.3 in other crops. The 
respondents reported they had a variety of other crops or uses for their 
land such as popcorn, buildings and lots, Christmas trees, vegetables. 
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fruits, wildlife habitat, and waste ground. 
The distribution of land farmed by commissioners and non-
commissioners by soil texture is shown in Tables 4a, 4b, and 4c. The 
respondents were asked to describe the land they owned or operated, by 
listing the percent of their farmland which fell into three categories of 
soil texture. The three categories were heavy, medium and light. The 
commissioners and non-commissioners had similar amounts of heavy soil. 
The commissioners reported that 43.7 percent of the land they owned or 
farmed was heavy, while non-commissioners indicated that 40.4 percent of 
their land was heavy. Medium soil types were also similar for the two 
groups. The commissioners indicated that 68.4 percent of the land they 
farmed was of medium texture, while the non-commissioners group reported 
61.1 percent of their land was medium textured soil. However, there was 
a difference between the two groups regarding light soil. The 
commissioners indicated their land was 31.1 percent light soil compared 
to 19.6 percent for the non-commissioners. Thus, it appeared that the 
commissioners had more acres of lighter soil than the non-commissioners. 
The number of respondents who tested their soil for nutrient content 
is shown in Figure 15. Over 84 percent of the commissioners and over 82 
percent of the non-commissioners indicated they tested their soil for 
available nutrients. Forty-six (12.4%) respondents indicated they did 
not soil test. The data indicated that the great majority in both groups 
routinely soil tested their fields. 
The participants were asked to indicate how often soil tests were 
made. Frequency of soil tests is shown in Figure 16. Fifty-four (15%) 
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Table 4a. Heavy soil texture of farmland operated as indicated by 
commissioners and non-commissioners 
Percent of acreage with 
heavy texture (clay) Commissioners Non-commissioners 
1-25 46 49 
26-50 28 56 
51-75 14 23 
76-100 18 30 
Table 4b. Medium soil texture of farmland operated as indicated by 
commissioners and non-commissioners 
Percent of acreage with 
medium texture Commissioners Non-commissioners 
1-25 24 24 
26-50 33 59 
51-75 35 43 
76-100 74 68 
Table 4c. Light soil texture of farmland operated as indicated by 
commissioners and non-commissioners 
Percent of acreage with 
light texture (sandy) Commissioners Non-commissioners 
1-25 59 71 
26-50 8 17 
51-75 3 2 
76-100 1 2 
88.6% 
Soil Test (n=359) 
Do Not Soil Test (n=46) 
Distribution of respondents regarding soil testing (n=405) 
1.67% 
68.33% 
Every Year (n=54) 
Every Three Years (n=246) 
Every Five Years (n=54) 
Every Seven Years (n=6) 
Figure 16, Distribution of respondents by the frequency they tested their soil 
(n=360) 
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indicated they tested the soil every three years; 54 (15%) respondents 
indicated they tested the soil every five years; and six (1.6%) 
respondents indicated they tested the soil every seven years. Most 
respondents' soil was tested every three years. 
The respondents were asked to indicate the type of crop rotation 
used most frequently. The results are shown in Figure 17. Forty-three 
(13.1%) respondents indicated they plant corn following corn; 252 (77.3%) 
respondents indicated they planted corn in fields following soybeans; 18 
(5.5%) respondents indicated they planted corn following meadow; 13 
(3.9%) respondents indicated they follow a different type of rotation. 
Crop sequencing by the two groups appeared to be similar. Nearly 58 
percent of the commissioners plant corn following beans, and slightly 
over 59 percent of the non-commissioners follow this same cropping 
pattern. 
The respondents were asked to indicate the pounds of nitrogen they 
applied to their corn crop in a typical year. Table 5 indicates the 
pounds of nitrogen applied per acre by the respondents. Sixteen 
commissioners (8.7%) indicated they applied between one and 99 pounds per 
acre; 82 (42.1%) commissioners indicated they applied between 100 and 125 
pounds per acre; 63 (32.3%) commissioners applied between 126 and 150 
pounds per acre; 15 (8.2%) commissioners indicated they applied between 
151 and 175 pounds per acre, whereas six (3.1%) commissioners indicated 
they applied between 176 and 200 pounds of nitrogen. No commissioners 
indicated they applied 200 pounds of nitrogen. Twelve (5.9%) non-
commissioners applied between one and 99 pounds of nitrogen per acre; 95 
5.5% 
3.9% 
13.1% 
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Figure 17. Distribution of respondents by crop rotation most frequently 
used (n=326) ^ ' 
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Table 5. Pounds of nitrogen applied in a typical year as indicated by 
commissioners and non-commissioners 
Founds of nitrogen 
applied per acre 
Commissioners 
n 
Non-commi s si one rs 
n 
Total 
1-99 16 12 28 
100-125 82 95 117 
126-150 63 69 133 
151-175 15 13 28 
176-200 6 10 16 
200-Higher 0 3 3 
(40.8%) non-commissioners indicated they applied between 100 and 125 
pounds of nitrogen; 13 (6.4%) non-commissioners applied between 151 and 
175 pounds of nitrogen per acre; 69 (29.6%) non-commissioners indicated 
they applied between 126 and 150 pounds of nitrogen; ten (4.3%) non-
commissioners applied between 176 and 200 pounds of nitrogen per acre; 
and three (1.4%) non-commissioners applied over 200 pounds per acre of 
nitrogen. Use of nitrogen was similar for both groups. The 
commissioners Indicated they applied an average of 125.3 pounds of 
nitrogen per acre. The non-commissioners reported they applied an 
average of 124.1 pounds of nitrogen per acre. 
The respondents were asked to indicate their 1988 corn yield goal in 
bushels per acre. Table 6 indicates goals set by commissioners and non-
commissioners concerning their corn yields for 1988. Two (1.1%) 
commissioners indicated their yield goal was less than 99 bushels of corn 
per acre; forty-three (22.1%) commissioners were striving for a corn 
yield between 100 and 125 bushels per acre; 119 (61%) commissioners were 
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Table 6. Corn yield goals in bushels per acre for 1988 as indicated by 
commissioners and non-commissioners 
Corn yield goal in Commissioners Non-commissioners Total 
bushels per acre n n 
1-99 2 8 10 
100-125 43 59 102 
126-150 119 124 244 
151-175 12 17 29 
176-200 4 4 8 
200-Higher 0 0. 0 
trying to get a yield between 126 and 150 bushels per acre; and 16 (8.9%) 
commissioners were trying to get a yield above 151 bushels per acre. 
Eight (3.7%) non-commissioners indicated their yield goal was less than 
99 bushels of corn per acre; fifty-nine (25.3%) non-commissioners set a 
corn yield goal between 100 and 125 bushels per acre; 124 (53.2%) non-
commissioners were trying to get a corn yield between 126 and 150 bushels 
per acre; and 21 (9%) non-commissioners were attempting to get a corn 
yield above 151 bushels per acre. The yield goals for the two groups 
were similar. The commissioners indicated that their typical yield goal 
was an average of 138.3 bushels per acre. The non-commissioners 
indicated their yield goal on average was 134.7 bushels per acre. 
Table 7 shows the distribution of highly erodible farmland by 
respondents in percentage of the land they operated. Forty-seven (32.9%) 
commissioners indicated that between one and 20 percent of the land they 
operated was classified highly erodible; 24 (16.8%) commissioners 
indicated they had between 21 and 40 percent highly erodible land; 25 
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Table 7. Percent of highly erodible farmland as indicated by 
commissioners and non-commissioners 
Percent highly Commissioners Non-commissioners Total 
erodible farmland n n 
1-20 47 63 110 
21-40 24 22 46 
41-60 25 18 44 
61-80 23 16 39 
81-100 24 18 42 
(17.5%) commissioners indicated that between 41 and 60 percent of the 
land they operated was highly erodible; 23 (16.1%) commissioners 
indicated that between 61 and 80 percent of the land they operated was 
highly erodible; and 24 (16.8%) district commissioners indicated that 
between 81 and 100 percent of the land they operated was classified as 
highly erodible. Sixty-three (46%) non-commissioners reported that 
between one and 20 percent of the land they operated was classified as 
highly erodible; 22 (16.1%) non-commissioners indicated that between 21 
and 40 percent of the land they operated was highly erodible; 18 (13.1%) 
non-commissioners reported that between 41 and 60 percent of the land 
they operated was classified as highly erodible; 16 (11.7%) non-
commissioners indicated that between 61 and 80 percent of the land they 
operated was highly erodible; and 18 (13.1%) non-commissioners indicated 
that between 81 and 100 percent of the land they operated was classified 
as highly erodible. The commissioners operated more highly erodible land 
as compared to the non-commissioners. The commissioners reported an 
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average of 38.3 percent of their land was highly erodible, while the non-
commissioners reported 25.3 percent of their land was highly erodible. 
The participants in the study were then asked to indicate the amount 
of reduced tillage or conservation tillage they utilized in their farming 
operations. Table 8 shows the percent of total farm tillage that was 
completed with reduced or conservation tillage practices. One hundred 
thirty-seven (77%) commissioners indicated they used between 81 and 100 
percent reduced or conservation tillage on the land they operated; 22 
(12.4%) commissioners indicated they used between 61 and 80 percent 
reduced tillage; 11 (6.2%) commissioners indicated they used between 41 
and 60 percent reduced tillage; and eight (4.5%) commissioners indicated 
they used between one and 40 percent reduced tillage or conservation 
tillage on the land they operated. One hundred fourteen (69.9%) non-
commissioners indicated they used between 81 and 100 percent reduced or 
conservation tillage on the land they operated; ten (6.1%) non-
commissioners indicated they used between 61 and 80 percent reduced 
tillage; 25 (15.3%) non-commissioners used between 41 and 60 percent 
Table 8. Percent of total farm tillage completed with reduced tillage 
practices as indicated by commissioners and non-commissioners 
Percent reduced Commissioners Non-commissioners Total 
tillage n n 
1-20 5 8 14 
21-40 3 6 9 
41-60 11 25 36 
61-80 22 10 32 
81-100 137 114 251 
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reduced tillage practices; and 14 (8.6%) non-commissioners used between 
one and 40 percent reduced or conservation tillage on the land they 
operated. The commissioners were reportedly using more conservation 
tillage in their farming operations than were the non-commissioners. The 
commissioners reported they used reduced tillage 88 percent of the time 
on their farmland, while 65.2 percent of tillage practices completed by 
the non-commissioner group were reduced tillage. 
The amount of money spent per acre on corn herbicides by the 
respondents is shown in Table 9. Respondents were asked to report the 
average cost per acre of corn herbicide they used most often. Eight 
(4.1%) commissioners indicated they spent $5 or less per acre and eight 
(4.1%) commissioners spent $21 or more per acre; 34 (25.8%) commissioners 
reported they spent between $6 and $10 per acre; 54 (40.9%) commissioners 
reported they spent between $11 and $15 per acre; and 28 (21.2%) 
commissioners reported they spent between $16 and $20 per acre. Nine 
(6%) non-commissioners reported they spent $5 or less per acre and ten 
Table 9. Cost (in dollars) per acre of the most frequently used corn 
herbicide for 1988 as indicated by commissioners and non-
commissioners 
Cost per Commissioners Non-commissioners Total 
acre ($) n n 
I-5 8 9 17 
6-10 34 34 68 
II-15 54 68 122 
16-20 28 29 57 
21-Higher 8 10 18 
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(6.7%) non-commissioners reported they spent $21 or more per acre; 34 
(22.7%) non-commissioners reported they spent between $6 and $10 per 
acre; 68 (45.3%) non-commissioners reported they spent between $11 and 
$15 per acre; and 29 (19.3%) non-commissioners reported they spent 
between $16 and $20 per acre for the corn herbicide they used most often. 
The two groups reported they spent nearly the same per acre on their most 
frequently used corn herbicide. The commissioners reported they spent an 
average of $12.81 per acre, and the non-commissioners reported they spent 
slightly less, an average of $12.67 per acre. 
The respondents were then asked to indicate the average cost of 
soybean herbicide they used most frequently. Table 10 indicates the cost 
per acre of the most frequently used soybean herbicide that respondents 
applied in 1988. Eighteen (4.1%) commissioners indicated they spent $5 
or less per acre, and 18 (4.1%) commissioners indicated they spent $21 or 
more per acre; 30 (23.4%) commissioners spent between $6 and $10 per 
acre; 28 (21.9%) commissioners spent between $11 and $15 per acre; and 34 
(26.6%) commissioners spent between $16 and $20 per acre for the soybean 
herbicide they used most frequently in 1988. Twenty (14.5%) non-
commissioners reported they spent $5 or less on soybean herbicide, and 17 
(12.3%) non-commissioners reported they spent $21 or more for soybean 
herbicide; 33 (23.9%) non-commissioners spent between $6 and $10 per 
acre; 37 (26.8%) non-commissioners spent between $11 and $15 per acre; 
and 31 (22.5%) non-commissioners spent between $16 and $20 per acre on 
the herbicide they used most often on their 1988 soybean crop. On the 
average, the commissioners spent over $1 per acre more on their soybean 
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Table 10. Cost (in dollars) per acre of the most frequently used soybean 
herbicide for 1988 as indicated by commissioners and non-
commissioners 
Cost per 
acre ($) 
Commissioners 
n 
Non-commissioners 
n 
Total 
I-5 18 20 39 
6-10 30 33 63 
II-15 28 37 65 
16-20 34 31 65 
21-Higher 18 17 35 
herbicide than did the non-commissioners. The commissioners reported an 
average of $13.53 per acre was spent, and the non-commissioners spent an 
average of $12.44 per acre. 
The respondents were asked to indicate the corn herbicide they used 
most frequently. The results are shown in Figure 18. The two groups 
reported they used the same four corn herbicides most often in 1988. 
Lasso was the herbicide most often used by both groups, 27 percent of the 
non-commissioners and 23 percent of the commissioners. Dual was used 
most often by 24.4 percent of the non-commissioners and 20.5 percent of 
the commissioners. Bladex was used by 13.5 percent of the non-
commissioners and by 21.3 percent of the commissioners. Atrazine was 
used by 14.2 percent of the non-commissioners and by 12.4 percent of the 
commissioners. 
The respondents were asked to indicate the soybean herbicide they 
used most frequently. The results are shown in Figure 19. Treflan was 
by far the most often used soybean herbicide for both groups. In 1988, 
other (n=13) 
Sutan (n=6) 
Prowl (n=1) 
Lasso (n=66) 
Eradicane (n=10) 
Dual (n=60) 
Bladex (n=45) 
Bleep (n=19) 
Banvel (n=7) 
Atrazine (n=35) 
VD 
40 
Number of Respondents 
Figure 18. Distribution of respondents by the corn herbicide they used most 
frequently in 1988 (n=262) 
other (n=19) 
Treflan (n=103) 
Surflan (n=1) 
Sencore (n=7) 
Roundup(n=3) 
Prowl (n=21 ) 
Lorox (n=1) 
Lasso (n=33) . ——— 
Dual (n=17) 
Basalin (n=1) 
Basagran (n=16) 
Amiben fn=71 \ / - I 1 1 1 r 
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Figure 19. Distribution of respondents by the soybean herbicide they used most 
frequently in 1988 (n=229) 
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48 percent of the non-commissioners reported using this herbicide as 
their most frequently used soybean herbicide versus 40.4 percent of 
commissioners. Lasso was used most often by 15.4 percent of the 
commissioners and 13.6 percent of the non-commissioners. Prowl was used 
most often by 11.5 percent of the commissioners and 7.2 percent of the 
non-commissioners. Dual was used most often by 9.6 percent of the 
commissioners. Basagran was among the top four soybean herbicides as 
rated by the non-commissioners with 8 percent of this group indicating 
its use. 
The participants of the study were asked to indicate whether they 
applied more or less herbicide with conservation tillage compared to 
conventional tillage operations. Figure 20 shows the chemical 
application as indicated by the commissioners and non-commissioners. A 
third category (same) was added by the researcher because of the number 
of the respondents writing this descriptor in the questionnaire as a 
response to this question. Fifty-six (32.9%) commissioners indicated 
they applied more herbicide with conservation tillage; 54 (31.8%) 
commissioners indicated they applied less herbicide; and 60 (35.3%) 
commissioners indicated they applied the same amount of herbicide with 
conservation tillage as compared with conventional tillage. Seventy-two 
(53.3%) non-commissioners indicated they applied more herbicide with 
conservation tillage as compared to conventional tillage; 29 (21.5%) non-
commissioners indicated they applied less herbicide; and 34 (25.2%) non-
commissioners indicated they applied the same amount of herbicide with 
conservation and conventional tillage. The non-commissioners reported 
Column 1 = Commissioners 
Column 2 = Non-commissioners 
6 40" 
More Less 
Herbicide use 
VD 
Same 
Figure 20. Distribution of respondents by herbicide use with conservation 
tillage 
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they were using more herbicide with reduced tillage operations while the 
commissioners indicated they were using about the same amount of 
herbicide. 
Participants in the study were asked to indicate the types of machine 
operations they utilized on their farms as well as the number of trips 
across their fields (passes) for a given machine operation. This 
information is shown in Table 11. Using chi-square analysis, a 
significant statistical (at the .01 level) difference was detected 
between the two groups with the following machine operations: 
1. fall moldboard plow 
2. no-till 
3. ridge-till 
4. reduced tillage cultivator 
A significant statistical difference at the .05 level was detected 
between the two groups with the following tillage practice operation: 
1. spring moldboard plow. The non-commissioners reported using the 
moldboard plow more in the spring and fall compared to the commissioners. 
Nine commissioners fall plowed compared to 51 non-commissioners. Sixteen 
commissioners spring plowed compared to 38 non-commissioners. Fifty-two 
commissioners were using no-till planters versus 21 non-commissioners. 
The commissioners were using more ridge-till planters. Seventeen 
commissioners reported using ridge-till compared to four non-
commissioners. Commissioners reported they were using reduced tillage 
cultivators. The number of machine operations for the remaining 
practices appeared to be similar for the two groups. 
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Table 11. Identification of machine operation and the frequency of its 
use conducted by soil conservation district commissioners and 
non-commi s s i one r s 
Commissioners Non-commissioners 
Machine 0 12 0 12 Chi-
operation pass pass pass pass pass pass square Prob 
— Fall 1987 — 
Stalk chopper 95 42 127 30 3. 47 .062 
Disk/harrow 78 44 8 84 61 14 0. 70 .402 
Moldboard plow 102 9 102 51 18. 96** .001 
Chisel plow 55 99 68 102 0. 60 .435 
Subsurface fertilizer 84 21 110 27 0. 70 .931 
— Spring 1988 — 
Pre-plant 
Moldboard plow 86 16 97 38 4.31* .038 
Disk/harrow 22 100 23 34 94 56 0.30 .957 
Offset disk 86 2 1 109 8 2 1.74 .186 
Field cultivator 38 101 11 41 116 23 .025 .875 
Subsurface fertilizer 45 65 0 65 84 2 .193 .661 
Planting 
Conventional 14 142 12 195 .763 .382 
No-till 41 52 86 21 15.43** .001 
Ridge-till 61 17 93 4 8.69** .010 
Post-emergence 
Conventional sweep 
cultivator 28 92 19 34 115 43 1.07 .301 
Rolling cultivator 81 6 1 106 8 1 .013 .901 
Reduced tillage 
cultivator 55 33 21 101 13 5 20.20** .001 
Rotary hoe 56 51 1 75 64 2 .034 .854 
Subsurface fertilizer 65 36 95 28 2.14 .143 
^Significant at .05. 
**Significant at .01. 
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Perceptions of Respondents Regarding Environmental Issues 
This section describes the perceptions of the respondents toward 32 
statements concerning environmental issues. The respondents were asked 
to indicate their level of agreement with the statements. The statements 
were rated on a five-point Likert scale where 1 indicated "strongly 
disagree"; 2 indicated "somewhat disagree"; 3 indicated "neutral"; 4 
indicated "somewhat agree"; and 5 indicated "strongly agree". Table 12 
shows the rank order of the means and standard deviations regarding the 
level of agreement with the statements by the respondents. 
There were five statements with mean scores above 4.0 (somewhat 
agree) or higher. There were 11 items that were below a mean of 2.99 
(somewhat disagree) or lower on the rating scale. The highest mean 
rating was on the statement, "Some farmers have benefited from the 
Conservation Reserve Program (CRP), even though these same farmers may 
have created soil erosion problems through previous farming methods." 
This item also had the lowest variability with a standard deviation of 
0.82. The second highest rated item was "Urban use of chemicals (i.e., 
residential and industrial) poses as great a threat to the environment as 
does agricultural chemical use." This item also had low variability with 
a standard deviation of 0.92. The third highest rated item was "More 
precise and unbiased education is needed concerning agricultural chemical 
management and protection of ground water." The fourth rated item was 
"Groundwater is a serious problem." The next 16 items were rated between 
the means of 3.0 and 3.98. The next eleven items were rated below 3.0. 
The lowest rated item was "Increased use of reduced tillage is a threat 
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Table 12. Rank order of means and standard deviations regarding the 
level of agreement of respondents concerning perceptions about 
environmental issues 
lank Item n Mean S .D. 
1 Farmers have benefited from CRP even though they 
may have caused the problem 
432 4 .37 0 .82 
2 Urban threat of chemicals is as great a threat as 
farm chemical use 
432 4 .32 0 .92 
3 More precise, unbiased education is needed for 
agri-chemical management 
432 4 .20 0 .89 
4 Improved communication and information about 
chemical management is needed 
432 4 .16 0 .91 
5 Ground water contamination is a serious problem 432 4 .07 1 .04 
6 I know what I have to do in order to meet 
provisions of the Food Security Act 
432 3 .98 1 .09 
7 Side dressing is an acceptable alternative 
practice to broadcasting 
432 3 .96 1 .10 
8 Farmers should attend fertilizer management clinics 
to gain knowledge 
432 3 .94 0 .97 
9 Chemicals pose a serious threat to groundwater 432 3 .91 1 .11 
10 Information about pesticide application would 
reduce risk of contamination 
432 3 .87 0 .94 
11 Crop residue is adequate to control erosion on 
my farm at planting time 
432 3 .85 0 .98 
12 Industry should provide training for pesticide use 432 3 .79 1 .08 
13 Farmers apply too much nitrogen per acre 432 3 .57 1 .31 
14 Nitrogen fertilizer rates should be reduced to 
avoid contamination 
432 3 .54 1 .16 
15 In conservation tillage, farmers use more 
pesticides 
432 3 .52 1 .23 
16 Chemical application rates are higher when using 
reduced tillage systems 
432 3 .52 1 .30 
17 Banding herbicides is an effective measure to 
reduce threat of contamination 
432 3 .51 1 .23 
18 Farmers use more herbicides than necessary 432 3 .31 1 .23 
19 No-till plating is a conservation practice that 432 3 .26 13.1 
will work on my farm 
20 A cover crop planted in HEL would be an acceptable 
alternative practice to no-till 
432 3 .24 1 .17 
21 Federal government should give higher payments to 
enroll more acres in CRP 
432 3 .00 1 .29 
^Scale: 1 = Strongly Disagree; 2 = Somewhat Disagree; 3 
4 = Somewhat Agree; 5 = Strongly Agree. 
= Neutral; 
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Table 12. (Continued) 
lank Item n Mean S .D. 
22 Agricultural pesticides, if used correctly, pose 
no threat to water quality 
432 2 .97 1 .19 
23 Commercial soil test labs recommend correct 
amounts of fertilizer 
432 2 .91 1 .10 
24 Groundwater research should be funded through a 
surtax on pesticides 
432 2 .88 1 .30 
25 Fertilizer equipment is adequately designed for 
conservation tillage 
432 2 .82 1 .09 
26 Atrazine should be banned until the potential 
effects are known 
432 2 .80 1 .32 
27 Nitrogen rates could be reduced on my own farm 
without hurting my net profit 
432 2 .72 1 .17 
28 Conservation tillage results in reduced crop yields 432 2 .62 1 .26 
29 Relaxing soil loss requirements by the USDA is an 
appropriate plan 
432 2 .46 1 .34 
30 Groundwater warning statements found on pesticide 
labels are effective 
432 2 .46 1 .16 
31 Fertilizer rates need to be higher when using 
reduced tillage systems 
432 2 .31 1 .09 
32 Increased use of reduced tillage systems is a 432 2 .28 1 .21 
threat to water quality 
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to water quality." The next lowest rated item was "Fertilizer rates need 
to be higher when using reduced tillage systems." The third lowest rated 
item was "Groundwater warning statements found on pesticide labels are an 
effective measure to control potential groundwater contamination." The 
fourth lowest rated item was "Relaxing soil loss requirements is an 
appropriate plan by the United States Department of Agriculture (USDA) to 
meet provisions of the 1985 Food Security Act - Farm Bill." This 
statement had the most variability of all 32 statements with a standard 
deviation of 1.34. Overall, the respondents indicated that soil and 
water quality were important issues. There exists a need for more 
education concerning the management of chemicals. 
Perceptions Regarding Management Practices 
This section indicates the perceptions of the respondents concerning 
their level of support for selected statements regarding management 
practices related to agricultural chemicals ad fertilizers. The 
statements were rated on a five-point Likert type scale where 1 indicated 
"strongly oppose"; 2 indicated "somewhat support"; 3 indicated 
"uncertain"; 4 indicated "somewhat support"; and 5 indicated "strongly 
support." The means, standard deviations, and rankings concerning the 
perceptions held by the respondents are shown in Table 13. "Altering 
plants to make them resistant to insects" was the highest rated 
statement, with a mean of 4.15 and the lowest standard deviation at 0.92. 
"Computers which accurately analyze soil fertility needs on the farm" was 
the next highest statement at 3.97. All remaining statements were 
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Table 13. Rank order of means and standard deviations regarding the 
level of agreement of respondents concerning perceptions 
about management practices 
Rank Management practices n Mean S.D. 
1 Altering plants to make them resistant to Insects 432 4 .15 0 .92 
2 Computers which accurately analyze soil fertilizer 
needs on the farm 
432 3 .97 0 .94 
3 Rural water systems which monitor contamination 432 3 .80 1 .01 
4 Computer assisted machines preprogrammed for 
application of nitrogen based on field needs 
432 3 .56 1 .05 
5 Large livestock building which contain wastes in 
manure pits 
432 3 .37 1 .23 
6 Using personal on-farm computers for record­
keeping of pesticide use and application 
432 3 .33 1 .07 
7 Chemical treatment of water to neutralize 
contaminants 
432 3 .28 1 .04 
*Scale: 1 = Strongly Oppose; 2 = Somewhat Oppose; 3 = Uncertain; 
4 = Somewhat Support; 5 = Strongly Support. 
between a mean of 3.8 and 3.27. "Chemical treatment of water to 
neutralize contaminants" was the lowest rated statement, with a mean of 
3.28. "Large livestock buildings which contain wastes in manure pits" 
was the statement with the most variability with a standard deviation of 
1.23. In general, the respondents supported the idea of using 
biotechnology to alter plants rather than utilizing chemical controls. 
The respondents indicated that computers could play a role in the 
analysis and operation of machines which monitor and apply chemicals. 
Perceptions Concerning Sources of Information 
This section explains where the respondents obtained Information. 
The respondents were asked to indicate the level of usefulness regarding 
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19 methods of information procurement on a five-point Likert scale. One 
on the scale indicated "of no use at all"; 2 indicated "not very useful"; 
3 indicated "uncertain"; 4 indicated "somewhat useful"; and 5 indicated 
"very useful". The means, standard deviations, and rankings of technique 
and program usefulness are shown in Table 14. Field demonstrations were 
the highest rated item at 4.18 with the least amount of variability with 
a standard deviation of 183. County and local meetings were the next 
rated item with a mean of 4.0. Magazines were the third rated item with 
a mean value of 3.85. Printed material was fourth with a mean of 3.77. 
Trade shows was fifth with a mean of 3.69. Visual material was sixth 
with a mean of 3.6. The "Other" category (i.e., discussions) was seventh 
with a mean of 3.59. Television programs was eighth with a mean of 3.51. 
Radio was next with a mean of 3.49. The lowest rated item was on-farm 
consultation with a mean rating of 3.16. This item also had the highest 
variability with a standard deviation of 1.15. Overall, the respondents 
found field demonstrations and county and local meetings most useful. 
Radio and television programs were not as useful to the respondents. 
Table 15 shows the means, standard deviations, and rankings 
regarding the usefulness of human resources as sources of information. 
The Soil Conservation Service was the highest rated resource with a mean 
rating of 4.15. The county Extension Service was the next highest rated 
source with a mean of 3.98. Iowa State University Specialists were rated 
third with a mean of 3.90. Local seed/chemical/fertilizer dealers were 
fourth with a mean rating of 3.75. Neighbors and friends were next with 
a mean rating of 3.71. Soil Conservation District Commissioners were 
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Table 14. Means and standard deviations by rank order regarding the 
usefulness of the techniques and programs according to the 
respondents 
Rank Techniques and programs n Mean S.D. 
1 Field demonstrations (tours) 432 4.18 0.83 
2 County and local meetings 432 4.00 0.80 
3 Magazines 432 3.85 0.86 
4 Printed materials (brochures) 432 3.77 0.83 
5 Trade shows and fairs 432 3.69 0.97 
6 Visual materials (slides, photographs) 432 3.61 1.02 
7 Other; i.e., discussions 432 3.59 1.15 
8 Television programs (video tapes) 432 3.51 1.03 
9 Radio 432 3.49 0.99 
10 On-farm consultation 432 3.16 1.15 
^Scale; 1 = Of No use at All; 2 = Not Very Useful; 3 = Uncertain; 
4 = Somewhat Useful; 5 = Very Useful. 
Table 15. Means and standard deviations by rank order regarding the 
usefulness of human resources according to the respondents® 
Rank Human resources n Mean S.D. 
1 Soil Conservation Service 432 4.15 0.91 
2 County Extension Service 432 3.98 0.98 
3 Iowa State University Specialists 432 3.90 0.88 
4 Local seed/chemical/fertilizer dealers 432 3.75 0.96 
5 Neighbors and friends 432 3.71 0.87 
6 Soil Conservation District Commissioners 432 3.54 0.95 
7 Other; i.e., ASCS 432 3.41 1.08 
8 Vocational Agriculture Instructors 432 3.27 1.02 
9 Machinery dealers 432 2.94 1.01 
*Scale: 1 = Of No use at All; 2 = Not Very Useful; 3 = Uncertain; 
4 = Somewhat Useful; 5 = Very Useful. 
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sixth with a mean rating of 3.54. "Other" sources (i.e., Agricultural 
Stabilization Conservation Service) were rated seventh with a mean rating 
of 3.41. Vocational Agriculture Instructors were next with a mean rating 
of 3.27. Machinery dealers were determined to be the least useful human 
resource with a mean rating of 2.94. In general, the respondents 
indicated the Soil Conservation Service, the County Extension Service and 
the Extension Specialists from Iowa State University were the most useful 
information sources. Machinery dealers, vocational agriculture 
instructors and the Soil Conservation District Commissioners were 
somewhat less useful information sources. 
Comparisons of Perception Variables by Demographic Data 
Through the analysis of demographic data, respondents were placed in 
groups according to the following variables: age, years of formal 
education, years farmed, farm acres rented, farm acres owned, percent of 
farm which was highly erodible, percent of conservation tillage used, 
average cost of corn herbicides, average cost of soybean herbicide per 
acre, yield goal for corn, and pounds of nitrogen applied to corn. The 
demographic group data were compared to the grand mean score for each 
section of the following selected perception statements: pesticides, 
fertilizer, soil conservation, water quality, management practices, 
techniques and programs, and human resources. 
Correlations 
Computations of Pearson product-moment coefficients were made to 
determine if significant statistical relationships existed among the 
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demographic data related to selected group perception statements. The 
findings reported here Indicate significant statistical relationships. 
Correlations between gallons of fuel used, acres owned, and dollars spent 
per acre on soybean herbicide, and selected perception variables did not 
indicate significant statistical differences (Appendix C). Correlation 
coefficients both positive and negative were slight. The largest 
accountable variance was .02. 
A correlation coefficient was calculated comparing the years of 
formal education with selected perception statement categories. The data 
are shown in Table 16. There were significant positive and negative 
correlations indicated (ct = .01) between the years of formal education 
and the following categories of the perception variables; 1. Fertilizer; 
2. Water Quality; 3. Management Practices. There was a significant 
negative correlation (a = .05) between the years of formal education and 
the following variables: 1. Soil Conservation; 2. Human Resources. This 
correlation indicates a trend with those having more education scoring 
selected categories of the perception statements (fertilizer, water 
quality, management practices and soil conservation) lower than those 
individuals with fewer years of formal education. However, there was a 
positive correlation between the categories related to management 
practices and years of formal education. 
A correlation coefficient was calculated comparing the respondents' 
years of farming with selected perception statement categories, as shown 
in Table 17. There were significant positive correlations (ot = .01) 
between the years farming and the following categories: 1. Pesticides; 
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Table 16. Relationship between selected categories of the perception 
statements and years of formal education 
Categories 
Number 
of cases Coefficient Probability 
Pesticides 
Fertilizer 
Soil Conservation 
Water Quality 
Management Practices 
Techniques and Programs 
Human Resources 
419 
420 
421 
422 
419 
410 
410 
-.03 
-.015** 
-.08* 
—. 13** 
.16** 
-.03 
-.09* 
.270 
.001 
.042 
.002 
.000 
.269 
.029 
^Pearson product-moment coefficient. 
*£_<.05. 
**£<.01. 
Table 17. Relationship between selected categories of the perception 
statements and the number of years respondents were farming 
Number 
Categories of cases Coefficient^ Probability 
Pesticides 408 .14** .001 
Fertilizer 409 .18** .000 
Soil Conservation 410 .09* .022 
Water Quality 411 .16** .000 
Management Practices 408 —.21** .000 
Techniques and Programs 400 .02 .275 
Human Resources 400 .20** .000 
^Pearson product-moment coefficient. 
*£<.05. 
**£<.01. 
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2. Fertilizer; 3. Water Quality; 4. Human Resources. There was a 
significant positive correlation (ot = .05) between the years farming and 
the following selected perception statement category: Soil Conservation. 
The positive relationship found here indicated that those respondents who 
had farmed longer were in greater agreement with the selected perception 
statements than did those respondents who had farmed for a shorter period 
of time. There was a significant negative correlation (ot = .01) between 
the number of years farmed and the following category; Management 
Practices. A negative relationship existed between management practices 
and years farmed, indicating the respondents who had farmed longer did 
not support the management statements as strongly as those who had farmed 
for a shorter period of time. 
A correlation coefficient was calculated comparing the years served 
as a soil and water conservation district commissioner and the selected 
perception statement categories. The data are shown in Table 18. There 
was a significant positive correlation (a = .01) between years served and 
the following category variable: Human Resources. There was a 
significant positive correlation (a = .05) between years served and the 
following category variable: Fertilizer. These positive correlations 
indicated a trend of those farmers with more years served as a 
commissioner, indicating that the human resources were more useful. This 
same group also indicated stronger agreement with the perception 
statements in the category labeled fertilizer. 
A correlation coefficient was calculated comparing the acres rented 
by the respondents and the perception categories. The data are shown in 
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Table 18. Relationship between selected categories of the perception 
statements and the number of years served as soil conservation 
district commissioners 
Number 
Categories of cases Coefficient^ Probability 
Pesticides 224 .04 .239 
Fertilizer 225 .14* .014 
Soil Conservation 225 -.00 .450 
Water Quality 225 -.04 .267 
Management Practices 222 -.03 .277 
Techniques and Programs 218 .08 .115 
Human Resources 217 .24** .000 
^Pearson product-moment coefficient. 
*£<.05. 
**£<.01. 
Table 19. There were significant negative correlations (a = .01) between 
the acres rented and the following categories: 1. Pesticides; 2. 
Fertilizer; 3. Water Quality. Apparently, respondents who rented the 
most land did not agree with the selected perception statements. 
Table 19. Relationship between selected categories of the perception 
statements and the acres rented by the respondents 
Categories 
Number 
of cases Coefficient^ Probability 
Pesticides 359 -.13** .006 
Fertilizer 359 —.20** .000 
Soil Conservation 359 -.01 .418 
Water Quality 359 —. 16** .001 
Management Practices 357 .04 .213 
Techniques and Programs 351 -.02 .350 
Human Resources 351 .02 .297 
^Pearson product-moment 
**2<.01. 
coefficient. 
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A correlation coefficient was calculated comparing the pounds of 
nitrogen applied by the respondents and the perception statement 
categories as shown in Table 20. There were significant negative 
correlations (a = .01) between the pounds of nitrogen and the following 
perception categories: 1. Pesticides; 2. Fertilizer; 3. Water Quality. 
The negative correlations indicated those respondents who applied the 
greatest amount of nitrogen per acre did not agree with the selected 
perception statements (pesticides, fertilizer, and water quality) as did 
those respondents who applied lower amounts of nitrogen. 
Table 20. Relationship between selected categories of the perception 
statements and pounds of nitrogen applied by the respondents 
to corn fields in 1988 
Categories 
Number 
of cases Coefficient^ Probability 
Pesticides 393 -.13** .003 
Fertilizer 393 —.21** .000 
Soil Conservation 393 -.02 .280 
Water Quality 393 -.20** .000 
Management Practices 390 .05 .147 
Techniques and Programs 389 -.02 .291 
Human Resources 388 .00 .449 
^Pearson product-moment coefficient. 
**£<.01. 
A correlation coefficient was calculated comparing the corn yield 
goals of respondents and the selected perception statement categories. 
The data are shown in Table 21. There were significant positive 
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correlations (a = .01) between the corn yield goal and the following 
categories: 1. Pesticides; 2. Fertilizer; 3. Water Quality. There was a 
significant positive correlation (a = .05) between the corn yield goal 
and the following category variable; Management Practices. The negative 
correlations indicated a trend of the respondents with the highest yield 
goal in bushels per acre not agreeing with the selected perception 
statements. The positive correlation indicated a trend on the part of 
the respondents with the highest yield goal in bushels per acre 
supporting the selected perception statements regarding management 
practices. 
Table 21. Relationship between selected categories of the perception 
statements and corn yield goal of respondents 
Categories 
Number 
of cases Coefficient^ Probability 
Pesticides 396 —.12** .006 
Fertilizer 396 —.16** .000 
Soil Conservation 396 .04 .162 
Water Quality 396 -.11** .009 
Management Practices 393 .10* .018 
Techniques and Programs 392 .02 .309 
Human Resources 391 -.03 .264 
^Pearson product-moment coefficient. 
*£<.05. 
**£<.01. 
A correlation coefficient was calculated comparing the dollars spent 
per acre on corn herbicides by the respondents and the perception 
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statement categories. This information is indicated in Table 22. There 
was a significant negative correlation (ot = .05) between dollars spent on 
corn herbicides by the respondents and the perception category: 
Pesticides. This negative correlation indicated a trend toward those 
respondents who spent a greater amount of money on corn herbicide did not 
agree with the selected perception categories on pesticides as did other 
respondents. 
Table 22. Relationship between selected categories of the perception 
statements and dollars spent per acre on corn herbicides by 
respondents 
Number 
Categories of cases Coefficient Probability 
Pesticides 301 -.12* .015 
Fertilizer 301 -.04 .212 
Soil Conservation 301 .04 .222 
Water Quality 301 .04 .205 
Management Practices 300 -.01 .399 
Techniques and Programs 297 -.04 .211 
Human Resources 296 .05 .161 
^Pearson product-moment coefficient. 
*2<.05. 
A correlation coefficient was calculated comparing the percent of 
land farmed which was highly erodible and the perception statement 
categories, as seen in Table 23. There was a significant positive 
correlation (a = .05) between percentage of highly erodible farmland and 
the following selected perception category: Soil Conservation. This 
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positive correlation indicated a trend with the respondents who had the 
highest percent of highly erodible farmland to be in agreement with the 
selected perception statements in the soil conservation category, as did 
those respondents who owned or operated a lower percentage of their land 
as highly erodible. 
Table 23. Relationship between selected categories of the perception 
statements and the percent of farmland which was classified as 
highly erodible as indicated by respondents 
Number 
Categories of cases Coefficient^ Probability 
Pesticides 372 —.02 .296 
Fertilizer 372 -.02 .330 
Soil Conservation 372 .10* .024 
Water Quality 372 -.07 .077 
Management Practices 370 -.01 .375 
Techniques and Programs 368 .02 .306 
Human Resources 368 .04 .174 
^Pearson product-moment coefficient. 
*2<.05. 
A correlation coefficient was calculated comparing the percent of 
conservation tillage used by the respondents and the perception 
statements, as shown in Table 24. Significant positive and negative 
correlations (ot = .01) existed between the percent of conservation 
tillage and the following selected perception statements categories: 1. 
Pesticides; 2. Soil Conservation; 3. Water Quality; 4. Techniques and 
Programs. 
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Table 24. Relationship between selected categories of the perception 
statements and percent of land under conservation tillage as 
indicated by respondents 
Number 
Categories of cases Coefficient® Probability 
Pesticides 390 —. 14** .002 
Fertilizer 390 —. 10* .015 
Soil Conservation 390 .12** .006 
Water Quality 390 -.11** .010 
Management Practices 387 .05 .132 
Techniques and Programs 385 .13** .005 
Human Resources 385 .06 .108 
^Pearson product-moment coefficient. 
*£<.05. 
**£<.01. 
A significant negative correlation (a = .05) was found between 
percent of conservation tillage and the following perception category: 
Fertilizer. A negative correlation indicated the respondents who claimed 
to use conservation tillage the most were less in agreement with the 
selected perception statements (pesticides, soil conservation, water 
quality and fertilizer). However, these same respondents were positive 
toward the use of various techniques and programs. 
A correlation coefficient was calculated comparing the relationship 
between the selected demographic variables and the use of reduced tillage 
planting. This information is shown in Table 25. A construct variable 
was developed utilizing the data reported by the respondents regarding 
the type of planting the respondents utilized in their farming operation; 
i.e., no-till, ridge-till, and conventional planting. Significant 
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Table 25. Relationship between selected demographic variables and the 
use of reduced tillage planting as indicated by the 
respondents 
Variables 
Number 
of cases Coefficient^ Probability 
Years of formal education 210 .07 .154 
Years of farming 211 -.08 .113 
Years served as soil 
conservation commissioner 124 -.17* .025 
Dollars per acre spent on 
corn herbicides 164 .01 .440 
Percent of highly erodible 
farmland 194 -.25** .000 
Percent of conservation 
tillage 194 -.25** .000 
^Pearson product-moment coefficient. 
*£<.05. 
**£<.01. 
negative correlations (a = .01) were found between the planting process 
utilized by the respondents and the selected demographic categories: 1. 
Percent of highly erodible farmland; 2. Percent of conservation tillage. 
A significant negative correlation (a = .05) was found between the 
planting process utilized by the respondents and the selected demographic 
category: Years served as soil conservation district commissioner. A 
negative correlation indicated the individuals who had highly erodible 
farmland, the highest percent of conservation tillage, and served the 
most years as a soil conservation district commissioner used the 
conservation forms of planting (no-till and ridge-till) to the greatest 
extent. This information indicates a trend for those individual who had 
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the highest percent of erodible farmland utilizing conservation planting 
practices. Apparently, there is a connection between experience as a 
commissioner and use of reduced tillage planting. 
Analysis of variance 
Analysis of variance (ANOVA) indicated significant statistical 
differences (ot = .01) based upon the age of the respondents and the 
following selected categories of the perception statements: pesticides, 
fertilizer, soil conservation, water quality, techniques and programs, 
and human resources. A Scheffé (.05) post hoc test was used to determine 
where the differences existed. This information is shown in Table 26. 
Differences in responses to the pesticide perception statements and age 
of respondents were found between groups 5 (61 years and older; x = 4.08) 
and group 4 (51 to 60 years; x = 3.76) and group 3 (41 to 50 years; x = 
3.71) and group 2 (31 to 40 years; x = 3.67). Differences in responses 
to fertilizer perception statements and the age of respondents were found 
between group 5 (x = 3.57) and group 3 (41 to 50 years; x = 3.15) and 
between group 5 and group 2 (31 to 40 years; x = 3.06). Differences also 
appeared between group 4 (x = 3.33) and group 2 (x = 3.06). Differences 
in responses to the soil conservation perception statements and the age 
of the respondents were found between group 5 (x = 3.64) and group 2 (x = 
3.28). Differences in responses to the variable water quality perception 
statements and age of respondents were found between group 5 (x = 3.39) 
and group 3 (x = 3.08) and between group 5 and group 2 (x = 3.10). No 
differences were found between the management practices techniques and 
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Table 26. Analysis of variance of perception statement categories based 
on the age of the respondents 
Perception 
statement 
categories 
Group 1 
Mean 
S.D. 
Group 2 
Mean 
S.D. 
Group 3 
Mean 
S.D. 
Group 4 
Mean 
S.D. 
Group 5^ 
Mean 
S.D. 
F-
ratio 
F-
prob. 
n=25 n=113 n=89 n=101 n=99 
Pesticides 3.68 3.67 3.71 3.76 4.08 5.17** .000 
0.50 0.59 0.54 0.61 1.07 
Fertilizer 3.28 3.06 3.15 3.33 3.57 9.96** .000 
0.48 0.49 0.47 0.43 0.96 
Soil Con­ 3.24 3.28 3.44 3.41 3.64 5.07** .000 
servation 0.42 0.44 0.46 0.43 1.01 
Water 3.29 3.10 3.08 3.26 3.39 6.94** .000 
Quality 0.64 0.42 0.43 0.46 0.56 
Management 4.10 3.82 3.63 3.64 3.86 2.36 .052 
Practices 0.83 0.89 0.60 0.62 1.24 
Techniques 4.40 4.20 4.23 4.64 4.71 5.39** .000 
and 1.06 0.74 0.48 1.23 1.28 
Programs 
Human 4.45 4.12 4.22 4.62 4.72 6.77** .000 
Resources 1.09 0.73 0.52 1.17 1.28 
^Group 1 = 30 years or less; Group 2 = 31-40 years; Group 3 = 
41-50 years; Group 4 = 51-60 years; Group 5 = 61 years or older. 
*£<.05. 
**£<.001. 
programs perception statements and the age of the respondents were found 
between group 5 (x = 4.71) and group 3 (x = 4.23) and group 5 and group 2 
(x = 4.20). Differences in perceptions on the use of human resources 
perception statements and age of respondents were found between group 5 
(x = 4.71) and group 3 (x = 4.23) and group 5 and group 2 (x = 4.20). 
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Differences in perceptions on the use of human resources perception 
statements and age of respondents were found between group 5 (x = 4.72) 
and group 3 (x = 4.22) and between group 5 and group 2 (x = 4.12). The 
older group of respondents consistently rated items higher than the other 
age groups, indicating they were somewhat stronger in agreement with the 
perception statements. The older age groups rated the source of 
information more useful than did other age groups. The lower age groups 
were more uniform in their responses. 
Analysis of variance procedures indicated a significant statistical 
difference (a = .01) between the formal years of education and the 
perception statements regarding fertilizer, as seen in Table 27. The 
Scheffé post hoc test revealed that differences existed between group 1 
(8 years of education; x = 3.57) and group 3 (13 to 16 years of 
education; x = 3.13) and between group 2 (9 to 12 years of education; x: = 
3.36) and group 3. The use of human resources analyzed by the years of 
formal education showed a significant statistical difference (a = .05). 
However, a Scheffé post hoc test failed to find significant statistical 
difference between the groups regarding this variable. Thus, respondents 
with less formal education were in stronger agreement with the fertilizer 
perception statements than were those groups with more formal education. 
Analysis of variance procedures indicated significant statistical 
differences (a = .01) based upon the respondent's years in farming and 
the perception statement categories: pesticides, fertilizer, soil 
conservation, water quality, management practices, techniques and 
programs, and human resources, as shown in Table 28. In the case of the 
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Table 27. Analysis of variance of perception statement categories based 
on the years of formal education of the respondents 
Perception Group 1 Group 2 Group 3 Group 4 F- F-
statement Mean Mean Mean Mean ratio prob. 
categories S.D. S.D. S.D. S.D. 
n=32 n=206 n=145 n=38 
Pesticides 3.81 3.88 3.68 3.81 1.97 .117 
0.75 0.86 0.57 0.53 
Fertilizer 3.57 3.36 3.13 3.18 6.03** .000 
0.64 0.74 0.48 0.46 
Soil Con­ 3.53 3.45 3.38 3.25 1.79 .147 
servation 0.44 0.71 0.43 0.50 
Water 3.28 3.25 3.16 3.11 1.51 .209 
Quality 0.56 0.52 0.40 0.40 
Management 3.66 3.73 3.82 3.78 0.45 .715 
Practices 0.98 0.97 0.73 0.65 
Techniques 4.45 4.51 4.37 4.17 1.50 .213 
and 1.03 1.10 0.89 0.56 
Programs 
Human 4.52 4.51 4.28 4.12 2.85* .036 
Resources 0.97 1.05 0.97 0.46 
^Group 1=8 years; Group 2 = 9-12 years; Group 3 = 13-16 years; 
Group 4 = 16-23 years. 
*2<.05. 
**£<.001. 
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Table 28. Analysis of variance of perception statement categories based 
on years farmed by the respondents 
Perception 
statement 
categories 
Group 1 
Mean 
S.D. 
Group 2 
Mean 
S.D. 
Group 3 
Mean 
S.D. 
Group 4 
Mean 
S.D. 
Group 5* 
Mean 
S.D. 
F-
ratio 
F-
prob. 
n=73 n=108 n=82 n=85 n=63 
Pesticides 3.66 3.66 3.82 3.77 4.14 5.20** .000 
0.53 0.58 0.56 0.87 1.04 
Fertilizer 3.13 3.11 3.29 3.31 3.59 6.63** .000 
0.50 0.49 0.48 0.52 1.11 
Soil Con­ 3.32 3.33 3.43 3.43 3.74 5.01** .000 
servation 0.48 0.44 0.37 0.42 1.24 
Water 3.19 3.05 3.24 3.23 3.42 5.88** .000 
Quality 0.49 0.43 0.46 0.47 0.58 
Management 4.04 3.75 3.53 3.70 3.92 4.02** .003 
Practices 0.79 0.81 0.58 0.62 1.43 
Techniques 4.29 4.26 4.32 4.56 4.76 3.53** .007 
and 0.77 0.85 0.71 1.04 1.46 
Programs 
Human 4.11 4.20 4.39 4.56 4.85 6.87** .000 
Resources 0.85 0.69 0.70 1.07 1.43 
^Group 1 = 1-10; Group 2 = 
Group 5 = 41-80. 
**jo<.001. 
11-20; Group 3 = 21-30; Group 4 = 31-40; 
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perception statements on pesticides, a Scheffé test revealed differences 
between group 5 (41 to 80 years; x = 4.14) and group 2 (11 to 20 years; x 
= 3.66), and between group 5 and group 1 (1 to 10 years; x = 3.66). The 
perception statement category pertaining to fertilizer, using a Scheffé 
test, showed differences between group 5 (x = 3.59) and group 2 (x = 
3.11), and between group 5 and group 1 (x = 3.13). Regarding the 
perception statements on soil conservation, a Scheffé test showed 
differences between group 5 (x: = 3.74) and group 1 (x = 3.32) and between 
group 5 and group 2 (x = 3.33). In the case of the perception statements 
on water quality, a Scheffé test showed significant statistical 
differences between group 5 (x = 3.42) and group 2 (x = 3.05). With the 
category management practices, a Scheffé test showed significant 
statistical differences between group 1 (x = 4.04) and group 3 (21 to 30 
years; x = 3.53). In the case of the perception statements on techniques 
and programs, a Scheffé test showed significant statistical differences 
between group 5 (x = 4.76) and group 2 (x = 4.26). Concerning the 
perception statements on human resources, a Scheffé test showed 
differences between group 5 (x = 4.85) and group 1 (x = 4.11) and between 
group 5 and group 2 (x = 4.20). Respondents who had farmed for a longer 
period of time were in stronger agreement with the perception statements 
than those with less farming experience. 
Analysis of variance procedures indicated significant statistical 
differences (cx = .05) based upon the farm acres owned by the respondents 
and the category of soil conservation. This information is shown in 
Table 29. A Scheffé test did not indicate significant statistical 
Table 29. Analysis of variance of perception statements categories based on farm acres owned 
by the respondents 
Perception 
statement 
categories 
Group 1 
Mean 
S.D. 
Group 
Mean 
S.D. 
2 Group 3 
Mean 
S.D. 
Group 4 
Mean 
S.D. 
Group 5 
Mean 
S.D. 
Group 6^ 
Mean 
S.D. 
F-
ratio 
F-
prob. 
n=65 n=83 n=76 n=43 n=24 n=39 
Pesticides 3.80 3.91 3.73 3.67 3.94 3.69 1.11 .350 
0.59 0.84 0.62 0.60 1.22 0.59 
Fertilizer 3.31 3.34 3.29 3.20 3.48 3.18 .80 .549 
0.59 0.86 0.50 0.51 1.24 0.40 
Soil 3.27 3.49 3.40 3.48 3.75 3.50 2.47* .032 
Conservation 0.52 0.74 0.38 0.62 1.06 0.44 
Water 3.20 3.16 3.23 3.19 3.23 3.26 .306 .909 
Quality 0.48 0.55 0.47 0.39 0.56 0.42 
Management 3.94 3.62 3.67 3.65 3.88 3.99 1.67 .140 
Practices 0.94 0.89 0.89 0.83 1.12 1.05 
Techniques and 4.27 4.28 4.45 4.29 4.69 4.64 1.66 .141 
Programs 1.17 0.75 0.91 0.57 1.05 1.03 
Human 4.22 4.33 4.36 4.30 4.63 4.62 1.43 .210 
Resources 1.02 0.73 0.94 0.64 1.09 1.10 
^Group 1 = 
500; Group 6 = 
*2<.05. 
: 1-100; Group 2 = 
500-Higher. 
101-200; Group 3 = 201--300; Group 4 = 301--400; Group 5 = 401-
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differences between the groups. 
Analysis of variance procedures indicated significant statistical 
differences (ct = .05) based upon the farm acres rented by the respondents 
and the categories of fertilizer and water quality. This information is 
indicated in Table 30. In the case of perception statements on 
fertilizer, a Scheffé test showed significant statistical differences 
between group 1 (1 to 100 acres; x. = 3.36) and group 5 (401 to 500 acres; 
X = 3.02), and between group 1 and group 6 (501 and 1000 acres; x = 
3.04). Concerning the perception statements on water quality, a Scheffé 
test showed significant statistical differences between group 2 (101 to 
200 acres; x = 3.43) and group 6 (x = 3.02). Farmers who rented a small 
amount of land were in stronger agreement with the selected perception 
statement category (fertilizer) than farmers who rented between 400 and 
1000 acres. In addition, the group which rented between 101 and 200 
acres was in stronger agreement with the selected perception statements 
concerning water quality than were the farmers who rented the most land. 
Analysis of variance procedures indicated significant statistical 
differences (a = .05) based upon the percent of highly erodible farmland 
operated by the respondents and the perception statements concerning 
water quality, as indicated by Table 31. However, a Scheffé test failed 
to find statistically significant differences between the groups. 
Analysis of variance procedures indicated significant statistical 
differences (a = .05) based upon the percent of conservation tillage used 
by the respondents and the perception statements concerning pesticides. 
This information is shown in Table 32. However, a Scheffé test failed to 
Table 30. Analysis of variance of perception statement categories based on farm acres rented 
by the respondents 
Perception 
statement 
categories 
Group 1 
Mean 
S.D. 
Group 
Mean 
S.D. 
2 Group 3 
Mean 
S.D. 
Group 4 
Mean 
S.D. 
Group 5 
Mean 
S.D. 
Group 6^ 
Mean 
S.D. 
F-
ratio 
F-
prob. 
n=47 n=59 n=44 n=48 n=37 n=48 
Pesticides 3.88 3.71 3.67 3.61 3.64 3,56 1.80 .111 
0.55 0.66 0.57 0.59 0.45 0.55 
Fertilizer 3.36 3.17 3.28 3.08 3.02 3.04 4.12* .0013 
0.45 0.47 0.53 0.42 0.33 0.51 
Soil 3.52 3.44 3.43 3.31 3.41 3.45 .739 .594 
Conservation 1.42 0.83 0.40 0.42 0.45 0.51 
Water 3.35 3.43 3.13 3.09 3.11 3.02 3.97* .0017 
Quality 0.56 0.94 0.50 0.40 0.35 0.38 
Management 3.72 3.83 3.62 3.72 3.93 3.85 .763 .577 
Practices 0.74 1.06 0.61 0.62 1.01 0.92 
Techniques 4.35 4.37 4.47 4.33 4.53 4.33 .357 .877 
and Programs 0.93 0.95 1.05 0.48 1.17 0.79 
Human 4.29 4.34 4.52 4.28 4.56 4.33 .765 .575 
Resources 0.71 0.91 1.09 0.49 1.18 0.89 
^Group 1 
500; Group 6 = 
*£<.05. 
= 1-100; Group 2 = 
• 501-Higher. 
101-200; Group 3 = 201--300; Group 4 = 30]-400; Group 5 = 401-
Table 31. Analysis of variance of perception statement categories based 
on percent of farm classified as highly erodible by the 
respondents 
Perception Group 1 Group 2 Group 3 Group 4 Group 5^ F- F-
statement Mean Mean Mean Mean Mean ratio prob. 
categories S.D. S.D. S.D. S.D. S.D. 
n=110 n=46 n=44 n=39 n=42 
Pesticides 3.83 3.70 3.71 3.81 3.73 .542 .704 
0.55 0.63 0.61 1.01 0.54 
Fertilizer 3.21 3.22 3.34 3.28 3.16 .660 .619 
0.47 0.45 0.49 1.05 0.57 
Soil Con­ 3.43 3.42 3.46 3.56 3.46 .414 .798 
servation 0.45 0.33 0.50 0.97 0.49 
Water 3.22 3.28 3.30 3.08 3.02 2.81* .025 
Quality 0.54 0.45 0.46 0.43 0.39 
Management 3.76 3.74 3.66 3.82 3.66 .274 .894 
Practices 0.98 0.61 0.65 1.00 0.78 
Techniques 4.34 4.25 4.35 4.29 4.58 1.08 .366 
and 0.83 0.49 0.52 0.46 1.31 
Programs 
Human 4.32 4.28 4.37 4.27 4.51 .675 .609 
Resources 0.82 0.52 0.52 0.43 1.15 
^Group 1 = 1-20; Group 2 = 
Group 5 = 81-100. 
*£<.05. 
21-40; Group 3 = 41-60; Group 4 = 61-80; 
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Table 32. Analysis of variance of perception statement categories based 
on percent of conservation tillage used by the respondents 
Perception 
statement 
categories 
Group 1 
Mean 
S.D. 
Group 2 
Mean 
S.D. 
Group 3 
Mean 
S.D. 
Group 4 
Mean 
S.D. 
Group 5^ 
Mean 
S.D. 
F-
ratio 
F-
prob. 
n=14 n=9 n=36 n=32 n=251 
Pesticides 4.09 4.02 3.87 3.71 3.65 3.49* .008 
0.36 0.48 0.61 0.59 0.58 
Fertilizer 3.29 3.56 3.17 3.28 3.16 2.10 .080 
0.48 0.29 0.42 0.64 0.46 
Soil Con­ 3.36 3.15 3.46 3.49 3.43 .863 .485 
servation 0.31 0.39 0.49 0.43 0.54 
Water 3.13 3.37 3.32 3.22 3.16 1.28 .276 
Quality 0.63 0.40 0.48 0.43 0.50 
Management 3.47 3.80 3.47 3.65 3.81 1.94 .102 
Practices 0.65 0.78 0.50 0.52 0.89 
Techniques 4.27 3.98. 4.20 4.34 4.38 1.02 .396 
and 0.45 0.73 0.53 1.06 0.75 
Programs 
Human 4.16 4.13 4.28 4.36 4.34 .38 .822 
Resources 0.43 0.61 0.55 1.03 0.76 
^Group 1 = 1-20; Group 2 = 
Group 5 = 81-100. 
*£<.05. 
21-40; Group 3 = 41-60; Group 4 = 61-80; 
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find statistically significant differences between the groups. 
Analysis of variance procedure indicated significant statistical 
differences (a = .01) based upon the corn yield goals of respondents and 
the perception statements concerning pesticides and fertilizers. This 
information is shown in Table 33. In the case of perception statements 
concerning pesticides, a Scheffé test showed statistically significant 
differences between the respondents in group 1 (1 to 99 bushels; x = 
4.46) and group 2 (100 to 125 bushels; x = 3.81), between group 1 and 
group 3 (126 to 150 bushels; x = 3.68), between group 1 and group 4 (151 
to 175 bushels; x = 3.67), and between group 1 and group 5 (176 to 200 
bushels; x. = 3.35). With the category fertilizer, a Scheffé test showed 
differences between group 1 (x = 4.17) and group 2 (x = 3.25), between 
group 1 and group 3 (x = 3.17), between group 1 and group 4 (x = 3.18), 
and between group 1 and group 5 (x = 3.12). Farmers who had the lowest 
yield goal for corn were in stronger agreement with the selected 
perception statements than were the farmers who were striving for higher 
yields of corn. 
Analysis of variance procedures indicated significant statistical 
differences (a = .01) based upon the pounds of nitrogen applied to corn 
fields of the respondents and the perception statements concerning 
fertilizer. This information is found in Table 34. Concerning the 
perception statements pertaining to fertilizer, a Scheffé test indicated 
statistically significant differences between respondent group 1 (1 to 99 
pounds; x = 3.48) and group 3 (126 to 150 pounds; x = 3.11). Farmers who 
applied less than 100 pounds of nitrogen per acre were in stronger 
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Table 33. Analysis of variance of perception statement categories based 
on corn yield goal in bushels per acre according to the 
respondents 
Perception Group 1 Group 2 Group 3 Group 4 Group 5^ F- F-
statement Mean Mean Mean Mean Mean ratio prob. 
categories S.D. S.D. S.D. S.D. S.D. 
n=10 n=102 n=244 n=29 00
 
Pesticides 4.46 3.81 3.68 3.67 3.35 5.08** .000 
1.65 0.60 0.55 0.60 0.58 
Fertilizer 4.17 3.25 3.17 3.18 3.12 8.50** .000 
1.73 0.49 0.45 0.44 0.89 
Soil Con­ 3.97 3.41 3.39 3.44 3.32 2.92 .021 
servation 1.83 0.55 0.42 0.36 0.46 
Water 3.12 3.27 3.19 2.95 3.21 1.93 .103 
Quality 0.46 0.54 0.57 0.35 0.51 
Management 3.50 3.78 3.79 3.69 3.62 
00 CO 
.822 
Practices 1.34 0.98 0.39 0.46 0.87 
Techniques 4.26 4.34 4.34 4.05 4.98 2.46 .044 
and 1.61 0.68 0.72 0.46 1.51 
Programs 
Human 4.54 4.40 4.30 4.11 4.55 1.18 .318 
Resources 1.55 0.74 0.73 0.65 1.88 
^Group 1 = 1-99; Group 2 = 100-125; Group 3 = 126-150; Group 4 = 
151-175; Group 5 = 176-200. 
**2<'01. 
Table 34. Analysis of variance of perception statement categories based on pounds of nitrogen 
applied to corn according to the respondents 
Perception 
statement 
categories 
Group 1 
Mean 
S.D. 
Group 2 
Mean 
S.D. 
Group 3 
Mean 
S.D. 
Group 4 
Mean 
S.D. 
Group 5 
Mean 
S.D. 
Group 6^ 
Mean 
S.D. 
F-
ratio 
F-
prob. 
n=28 n=177 n=133 n=28 n=16 n=3 
Pesticides 3.95 3.70 3.69 3.59 3.57 3.66 1.48 .194 
0.58 0.57 0.57 0.54 0.56 0.59 
Fertilizer 3.48 3.23 3.11 3.28 3.00 3.04 3.96* .0016 
0.44 0.46 0.46 0.41 0.63 0.31 
Soil 3.31 3.41 3.39 3.46 3.25 3.12 .933 .458 
Conservation 0.50 0.43 0.40 0.66 0.50 0.33 
Water 3.43 3.16 3.19 3.08 3.17 2.95 1.63 .149 
Quality 0.40 0.43 0.70 0.32 0.33 0.19 
Management 3.51 3.68 3.80 3.87 4.14 3.95 1.59 .161 
Practices 0.70 0.75 0.92 0.81 1.45 0.45 
Techniques 4.34 4.26 4.34 4.69 4.21 3.95 1.79 .113 
and Programs 0.50 0.64 0.87 0.99 0.45 0.64 
Human 4.30 4.28 4.35 4.53 4.02 4.51 1.13 .339 
Resources 0.44 0.66 0.91 1.03 0.58 0.35 
^Group 1 
200; Group 6 = 
*2<. 05. 
= 1-99; Group 
200-Higher. 
2 = 100--125; Group 3 = 126--150; Group 4 = 151-175 ; Group 5 = 176-
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agreement with the perception statements pertaining to fertilizer than 
were the farmers who applied between 126 and 150 pounds of nitrogen per 
acre. 
k t-test 
A t-test was conducted to determine if a significant statistical 
difference existed between the district commissioner and the non-
commissioners concerning the following selected perception categories: 
1. Pesticides 
2. Fertilizer 
3. Management Practices 
4. Techniques and Programs 
5. Human Resources 
The t-test procedure was used to determine if any significant 
differences existed in the perceptions between the commissioners and the 
non-commissioner groups. A comparison of mean ratings between the 
commissioners and non-commissioners is shown in Table 35. Three highly 
significant differences were detected at the .01 level concerning the 
selected perception statement categories of soil conservation, management 
practices, and techniques and programs. In each of these areas, 
commissioners indicated higher levels of agreement, support or use than 
did the non-commissioners. 
A comparison of mean ratings between the commissioners and the non-
commissioners regarding soil erosion and water quality indicated that 
these are issues of concern for the respondents. The comparison of mean 
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Table 35. Comparison of soil and water conservation district 
commissioners and non-commissioners to categories of 
perception statements 
Selected 
categories 
of perception 
statements 
Commissioners 
N 
Mean 
S.D. 
Non-commissioners 
N t-
Mean value 
S.D. 
t-
prob. 
Pesticides 194 
3.70 
0.55 
231 
3.79 
0.64 
-1.5 0.125 
Fertilizer 195 
3.22 
0.47 
231 
3.22 
0.51 
-0.9 0.930 
Soil 
Conservation 
195 
3.41 
0.37 
232 
3.31 
0.49 
2.40** 0.01 
Water 
Quality 
195 
3.14 
0.42 
233 
3.19 
0.46 
-1.17 0.24 
Management 
Practices 
192 
3.72 
0.54 
233 
3.57 
0.66 
2.58** 0.01 
Techniques 
and Programs 
188 
3.86 
0.47 
226 
3.64 
0.59 
4.22** 0.00 
Human 
Resources 
187 
3.70 
0.52 
227 
3.62 
0.58 
1.50 0.13 
**Significant at .01. 
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Table 36. Comparison of soil and water conservation district 
commissioners and non-commissioners to categories of 
erosion and water quality perception statements 
Selected Commissioners Non-commissioners 
categories N N t- . t-
of perception Mean Mean value prob. 
statements S.D. S.D. 
Erosion 187 225 7.25** 0.00 
6.34 4.95 
1.74 2.01 
Water quality 187 228 2.28* 0.02 
5.84 5.32 
2.25 2.36 
*Significant at .05. 
**Significant at .01. 
ratings between the commissioners and non-commissioners is shown in Table 
36. The participants of the study were asked to respond with their 
perception of the serious nature of erosion and water quality in the 
state as a whole, their specific area of the state, their county and 
their farm. The means of individual locations were grouped and compared 
between the commissioners and non-commissioners. A highly significant 
statistical difference < .01) was found between the commissioners and 
non-commissioners on perceptions relating to the category of erosion. 
The commissioners indicated soil erosion was a larger problem in the 
locations cited than did the non-commissioners. There was a 
statistically significant difference (2 < .05) between the mean ratings 
of the commissioners and the non-commissioners concerning perceptions 
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relating to the category of water quality. The commissioners indicated 
the water quality issue posed a greater concern than did the non-
commissioners. 
A comparison of mean ratings between the commissioners and the non-
commissioners concerning the amount of herbicide used with minimum or 
reduced tillage operations is shown in Table 37. A highly significant 
statistical difference between the two groups (2 < .01) regarding the use 
of herbicides with reduced or minimum tillage was found. The mean 
ratings (in this case higher mean values indicated less chemical used: 
3 = less, 2 = same, 1 = more) indicated the commissioners used less 
chemical with reduced tillage as compared to the non-commissioners. 
Table 37. Comparison of soil and water conservation district 
commissioners and non-commissioners to categories of 
perception statements 
Selected Commissioners Non-commissioners 
category N N t- t-
of perception Mean Mean value prob. 
statements S.D. S.D. 
Herbicide use 170 135 3.30** 0.00 
1.98 1.68 
0.80 0.58 
**Significant at .01. 
Comments of Commissioners and Non-commissioners 
Comments were sought from the participants to give insight 
concerning the feelings of farmers in the state toward conservation 
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Issues. The comments section allowed respondents to indicate beliefs and 
perceptions not limited to statistical data collection. The following 
section includes an overview of comments made by the commissioners and 
non-commissioners concerning issues related to water quality, erosion 
control, educational program planning, governmental programs, and the 
Food Security Act. A complete listing of comments can be found in 
Appendix F. 
Commissioner comments 
Reliable, unbiased, and accurate research is needed to make 
appropriate crop management decisions. 
Drainage wells are a problem that needs state and federal funding to 
take care of. 
Farmers need government programs that are consistent and that are 
developed based upon common sense and that don't penalize farmers 
who have practiced good conservation. 
Farmers need more conservation education. 
More testing of farm chemicals is needed before they are released. 
Farmers need more encouragement to stop using excessive farm 
chemicals. 
Rented land is more subject to farm erosion than owned land. 
Groundwater pollution is being overemphasized. 
Weeds are a greater problem on land that is over-tilled. 
The results of comments made by commissioners indicated that 
commissioners are concerned about soil erosion and water quality. They 
perceived inequity in the government's farm program, and this was a major 
concern for them. Commissioners don't like the ideas of farmers making 
money with CRP payments when these same farmers have caused the problems. 
134 
Commissioners saw the value of educating farmers in attempting to change 
the way farming was done, and they were hopeful this education would 
reduce erosion and improve water quality. The commissioners indicated 
that research efforts needed to be strengthened, and they needed research 
information sooner. 
Non-commi s s i one r comments 
Chemicals used for agriculture should be banned. 
The Conservative Reserve Program (CRP) rewarded some farmers for 
placing their land into the reserve program when this land should 
not have qualified because it should not have been put into 
production. 
Chemical application can be accurately monitored through the use of 
radar equipped control devices. 
Intervention of government agencies, greedy bankers, and uninformed 
farmers have contributed to the problems of soil erosion. 
Over-application of chemicals has caused the rural water quality 
problems. 
Farmers are concerned about the ramifications of chemical 
application for future generations. 
Farmers need contacts and information they can apply at the county 
level. 
Farmers cannot over-apply fertilizer because the cost of production, 
and the return on investment will not allow it. 
The stringent rules for compliance will prevent farmer participation 
in the program. 
Larger farms cause a greater percentage of erosion and chemical 
problems. 
No-till is not as profitable as minimum tillage. 
More education is needed relative to the consequences of erosion and 
chemical application. 
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More restrictions should be placed on chemical and fertilizer use. 
Erosion control needs to be targeted. 
Farmers do not like being told what they can do to the land they 
farm. 
More research is needed on the value of no-till on a local basis. 
An analysis of the comments made by non-commissioners indicated that 
as a group they were concerned about the quality of water they consumed. 
To a lesser degree, they also appeared to be concerned about erosion on 
the land they farmed. There were mixed feelings regarding the chemicals 
they used. Some farmers felt that if chemicals were banned, it would 
reduce the size of farms and improve the quality of life for rural people 
by improving the water quality, increasing the number of small farms, 
increase wildlife activity and lead to better land use. Other farmers 
felt that chemicals, properly managed, presented no threat to the 
environment. Still other farmers felt that more research was needed to 
assess the potential dangers of chemical use. Farmers were concerned 
about the compliance provisions of government farm programs. Farmers did 
not like being told what they could do on the land they owned or 
operated. In general, farmers indicated that the farm program was not 
fairly administered. 
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CHAPTER V. DISCUSSION AND IMPLICATIONS 
In recognition of the need to relate the findings of this study to 
educational practice, this chapter is devoted to discussing specific 
findings, relating them to the literature, and developing an overall 
picture of the implications for soil and water conservation in the state 
of Iowa. The sections of this chapter are entitled: Discussion of 
Profile/Demographic Information, Discussion of Perceptions, Discussion of 
Qualitative Responses, and Discussion of the Implications of the Study. 
The participants in this study provided a wealth of information. 
The study was based on data and other information collected from a random 
sample of farmers in Iowa; i.e., Soil and Water District Commissioners 
and Non-commissioners. 
Discussion of Profile/Demographic Information 
One of the objectives of the study was to establish a profile of the 
soil and water district commissioners and non-commissioners (farmers) in 
the state of Iowa. Commissioners owned substantially more land than did 
the non-commissioner group. However, the two groups rented approximately 
the same amount of land. This finding might indicate that commissioners 
are larger risk takers. By in large, the land farmed by the 
commissioners had a slightly lighter soil texture compared to the land 
farmed by non-commissioners. In general, this fact indicated that the 
commissioners were farming land with soil which was considered to be of 
poorer quality. The cropping pattern for the two groups was similar, 
with the exception that the commissioners had more land enrolled in the 
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Conservation Reserve Program (CRP) and more "other" (i.e., wildlife 
areas) acres, while the non-commissioners had slightly more land in 
pasture. The respondents applied slightly more than 124 pounds of 
nitrogen per acre, while their yield goals exceeded 138 bushels per acre. 
The commissioners rated more than 38 percent of their land as highly 
erodible, while the non-commissioners rated their land to be slightly 
more than 25 percent highly erodible. This finding indicated that the 
commissioners had a vested interest in conservation by nature of the land 
they farmed. The commissioners also used more conservation tillage. The 
commissioners indicated that they used 23 percent more conservation 
tillage than did the non-commissioners. This finding indicated that the 
commissioners understood the value of conservation tillage on the land 
they farmed. The commissioners and the non-commissioners indicated they 
spent approximately the same amount of money per acre on corn herbicides. 
However, the commissioners indicated they spent in excess of one dollar 
more per acre for soybean herbicides. Lasso was the most frequently 
applied corn herbicide, and Treflan was the most frequently applied 
soybean herbicide. Most of the respondents indicated they applied about 
the same amount or more herbicide with conservation tillage. The non-
commissioner group used moldboard plowing to a much larger degree than 
did the commissioners. However, the commissioners indicated they used 
either no-till or ridge-till planting to a greater extent than did the 
non-commissioner group. This finding indicated that the commissioners 
were possibly more innovative and were willing to adopt conservation 
technology earlier in the adoption curve than the non-commissioners. 
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According to Lionberger and Gwin (1982), the innovators provide a 
valuable service for other farmers because they can make modification and 
adapt technology to specific farming situations. Therefore, the 
commissioners' ingenuity and management skills should be used as a means 
of helping diffuse conservation innovations. 
A major finding of this study was that the higher number of years of 
formal education appeared to have had a negative impact on the 
perceptions of respondents regarding conservation issues. On the other 
hand, it may suggest that formal education may not necessarily be a good 
indicator of support for conservation. It could also be possible that 
formal education of these respondents may never have focused on 
conservation issues. This finding further suggests that individuals who 
receive higher education need specific courses in conservation planning 
and education. It also suggests that conservation education needs to be 
institutionalized. These findings are contrary to what Lasley and 
Bultena (1988) predicted would be found, based upon the results of their 
study. They found that farmers who were younger, more educated, had 
higher incomes, operated larger farms, and were more likely to adopt 
innovative technologies. However, the conservation ethic is not a new 
technology, but viewed by farmers as a constrictive management process. 
Many of the strategies involve lower inputs, lower use of chemicals, 
restricted use of fertilizer, and better management. The new thrusts in 
extension education have been toward Best Management Practices (BMPs) and 
Lower Input Sustainable Agriculture (LISA) programs that focus on a 
reasonable economic return within acceptable environmental standards. 
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The information relative to age distribution of the respondents 
indicated that the age distribution was skewed toward the older 
population groups. Older farmers indicated they were in greater support 
of the conservation ethic than the younger farmers. The reasoning behind 
this finding points toward the wisdom of the older generations and their 
lack of dependence upon pesticides and fertilizers. Older farmers raised 
crops for many years without the use of chemicals, and their reluctance 
to endorse these products made their support of the conservation ethic 
more understandable. 
It was not surprising to have found a negative relationship occurred 
between individuals who applied the largest amount of nitrogen and those 
who strived for the largest yields, and their agreement with issues re­
lated to water quality, pesticides, and fertilizer usage. The volume of 
nitrogen fertilizer used by the respondents (124.7 pounds per acre) was 
slightly less than other studies had reported. Hallberg (1986) reported 
the average nitrogen application across the corn belt was 135 pounds per 
acre in 1982, and 145 pounds of nitrogen per acre in Iowa during the same 
year. This trend toward reduced usage could be attributed to concern for 
the environment or an attempt to become more efficient relative to 
current economic situations. However, it does appear that those farmers 
who strived to get the highest yields by applying the largest amount of 
fertilizer cared the least about the environment. 
It is difficult to explain the relationship between those farmers 
who indicated they performed the greatest amount of conservation tillage 
and their lack of agreement with the conservation issues. A great number 
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of respondents (over 80%) indicated they were using a substantial number 
of conservation tillage practices. However, over 32 percent of the 
farmers in Mushambi's (1985) study indicated minimum tillage simply as 
being fewer tillage trips made across the field. Korsching et al. (1985) 
found that 78 percent of the respondents in a Southwest Iowa felt that 
chisel plowing constituted a form of conservation tillage. Therefore, 
farmers need to agree on a common definition of conservation or minimum 
tillage to more accurately reflect what is being done in the field. 
One of the objectives of this study was to identify the tillage and 
soil loss preventive practices used by farmers in Iowa. A major finding 
in this study was that Iowa commissioners and non-commissioners (farmers) 
were not using no-till and ridge-till at the same frequency as reported 
by others at the national level. Findings from this study indicated that 
slightly over 24 percent of the commissioners and 9 percent of the non-
commissioners used no-till planting. Steigler (1987) reported in a 
nationwide study that 40 percent of the respondents in the corn belt had 
tried, used, or recommended no-till planting. Steigler also reported 
that 20 percent of the respondents had tried, used, or recommended ridge-
till in the corn belt. However, in this study only 8 percent of the 
commissioners reported using ridge-till planting and less than 2 percent 
of the non-commissioners reported they used ridge-till planting. Over 33 
percent of the non-commissioners and slightly more than 10 percent of the 
commissioners indicated they plowed in the Fall. This information 
represents a trend toward conservation on the part of the commissioners. 
The non-commissioner group did not agree with this conservation effort. 
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Mushambi (1985) reported 82 percent of the farmers in a southwest Iowa 
study indicated moldboard plowing was a good crop and soil management 
practice. The commissioners possess different information on this 
tillage practice than the non-commissioners. 
A description of the extent to which fertilizers and pesticides were 
used was another objective of the study. A major finding in this area 
was the use of chemicals related to conservation tillage. Over 90 of the 
respondents perceived they used the same amount of chemicals with 
conservation tillage. These respondents wrote this response on the 
questionnaire. It was not an option on the instrument. It would seem 
likely, had this been an option on the instrument, that many others would 
have responded in a similar way. Weed control and economics were the 
second- and fifth-rated obstacles to adoption of conservation tillage as 
reported by Stiegler (1987). If the perception of Iowa farmers was that 
on the average the same amount of chemical is needed for conservation 
tillage as compared to conventional tillage, this finding may be a 
positive sign toward the adoption of more conservation tillage. 
In general, it would appear that the respondents were concerned 
about the amount of fertilizer they applied to their fields. Over 85 
percent of the respondents tested their soil, and over 68 percent tested 
every three years. Even though farmers indicated they tested their soil, 
they were still significantly over-applying nitrogen to their fields. 
Francis (1987) indicated that we have the knowledge through proper 
sampling of the root zone, appropriate yield goals, and accounting for 
all sources of nitrogen that we could reduce the nitrogen application by 
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one-half and not reduce yields. Further, it was surprising that over 45 
percent of the respondents did not indicate their soil type. According 
to Lucht (1989), farmers need to be knowledgeable about basic things such 
as their soil type in order to make decisions about utilization of 
nutrients. Francis (1987) indicated the interpretation of soil test 
results was a concept farmers should possess. It would appear that much 
could be done to educate farmers regarding the type of soil found on 
their farms, and the management of the land they operate. Through this 
educational process, farmers should develop a "nutrient strategy" which 
includes a field-by-field analysis and in-depth interpretation of the 
results to improve efficiency and reduce the loss of potential 
pollutants. 
The individuals who had highly erodible farmland, the highest 
percent of conservation tillage and served the most number of years as a 
district commissioner, used the conservation forms of planting (no-till 
and ridge-till) to the greatest extent. This information indicated a 
connection between greater amount of highly erodible farmland and use of 
reduced tillage planting procedures and time spent as a commissioner. 
Apparently, the information gained over time, working closely with soil 
conservation practices and professionals implementing those practices, 
had a beneficial effect on the number of applied practices to the worst 
erosion conditions. 
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Discussion of Perceptions 
The general perceptions of the respondents Included a strong 
Indication of the need for Improved education toward the management of 
agricultural chemicals and their use. Four out of the top five rated 
perception statements dealt with this Issue. The respondents' preference 
was for education which was straightforward and precise. This finding 
corroborates the information found by the Freshwater Foundation in 1987. 
The foundation's study reported that 57 percent of the respondents 
indicated the greatest need was for more Information dissemination 
(education) regarding agrlchemical management and protection of 
groundwater. It appears that the respondents (commissioners and non-
commissioners) were much more concerned about chemical management and 
water quality than they were about soil erosion. 
The top ranked perception item by both groups (commissioners and 
non-commissioners) was that farmers might have benefited from the 
Conservation Reserve Program (CRP) even though these same farmers might 
have caused the problem in the first place. Governmental farm programs 
are based upon solving national needs and are arbitrary in nature. Many 
farmers would like to have farm program control at the local level. 
Farmers see what is occurring on their neighbor's fields. Thus, if it 
were left up to them, exemptions would be made on the local level to 
exclude individuals from the program. 
The relatively low ranking of items relating to banning Atrazine and 
reducing nitrogen fertilizer use indicates dependence upon these 
substances. The respondents indicated they agreed to some extent that 
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farmers apply too much fertilizer per acre. The total response from 
both groups indicated they did not agree that the rules for the 
Food Security Act should be relaxed. The commissioners were more 
strident in their dislike of this action than were the non-
commissioner group. This finding concurs with the response by 
Gulliford (1988) to Congress. He indicated farmers had accepted 
the rules of the Food Security Act and they were willing to live 
with the rules and to modify those rules would weaken the total 
programming effort at the local level. 
As a result of the 1987 water quality legislation in the state of 
Iowa, pesticide container must have warning labels to inform users of 
potential dangers and contamination possibilities. The respondents 
indicated they did not feel this was an effective method of transferring 
information. The rush of field work by farmers in a typical spring 
season provides them with little opportunity to read container labels. A 
more effective procedure would be to teach the chemical dealers to do a 
thorough job of training their employees and farmers about the dangers 
and contamination potential of chemicals. 
The moderate ratings of statements concerning reducing nitrogen 
fertilizer rates, pesticide use in conservation tillage and higher 
chemical application rates with reduced tillage systems indicated slight 
agreement with these concepts but secondary to the education and fairness 
of government farm programs. 
The respondents' rankings of the management practices indicated 
farmers were supportive of altering plants to make them resistant to 
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insects. This finding would support Lasley and Bultena's (1988) study 
which concluded farmers were increasing their support of alternative 
agricultural production methods because they rated runoff of pesticides 
and fertilizers the number one pollutant in the state of Iowa. Francis 
et al. (1988) indicated breeding crops for insect resistance could 
drastically reduce the need for pesticides. Computer systems that could 
monitor and analyze fertilizer needs was another concept that would be 
supported by farmers based on the findings of this study. However, 
livestock manure pits and the use of personal computers were not as 
highly supported. The least supported concept was to add chemicals to 
treat water to neutralize contaminants. 
In general, most of the respondents rated erosion and water quality 
a serious problem statewide, as well as in their own area of the state. 
However, they rated the problem less severe in their own neighborhoods. 
This finding supports the "proximity effect" other studies have shown. 
The proximity effect means a person may acknowledge a problem exists in 
general, but may not admit its existence in the individual's own 
situation. Korsching et al. (1985) and Padgitt and Prior-Miller (1984) 
were able to document the existence of the proximity effect in Iowa. The 
commissioners acknowledged erosion and water quality were greater 
problems than did the non-commissioners. This finding is an indication 
that the apparent awareness and interest that the commissioners possess 
must be a factor in the overall educational program. 
The finding that field demonstrations (tours) and county meetings 
were the highest rated two items was significant with many implications 
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for the process of the diffusion of new information and technology. 
Martin and Omer (1988) reported that Iowa young farmers indicated that 
local community meetings were the most important of the selected methods 
used by extension. Demonstration plots of alternative agriculture were 
of high interest to local farmers in a Nebraska study (Francis et al., 
1988). This interest was attributed to a sense of community participa­
tion and ownership. Based upon these findings, educational specialists 
should incorporate these two techniques into conservation program plan­
ning strategies. Magazines were ranked third. This finding is not 
congruent with Mushambi's study (1985). He found that magazines were the 
most useful source of conservation information. Stiegler (1987) also 
found magazines to be the most useful source of information. The fact 
that respondents (commissioners and non-commissioners) in this study 
selected field demonstrations and tours to be the most useful source of 
information appears to support The Freshwater Foundation's (1987) 
analysis that farmers trust information from other farmers more than 
other sources of information. Television and radio were not rated as 
highly as these other sources for information. This finding concurs with 
the study by Stiegler (1987). Radio and TV (video tapes) were the lowest 
rated sources of useful information. Little has been done with these 
forms of media in the area of conservation education. It is surprising 
that on-farm consultation was the lowest ranked source for information. 
This finding might be attributed to the lack of on-farm consultation by 
conservation and education professionals as indicated by Korsching and 
Nowak (1983). Printed materials, trade shows and fairs, and visual 
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materials were ranked at a moderate level compared to the highest rated 
items: usefulness of tours, meetings, and magazines. 
The Soil Conservation Service was ranked as the most useful human 
resource for information. This information corroborates the findings by 
Mushambi (1985) and Korsching et al. (1985) that the Soil Conservation 
Service was the most useful source for information. The county extension 
service was also a useful source for information. The vocational 
agriculture instructors were somewhat useful and the machinery dealers 
were perceived to be somewhat less than useful as sources of information. 
Some machinery manufacturing companies have been successful in promoting 
the moldboard plow as "conservation tillage implement" (Korsching et al., 
1985). It was somewhat surprising that seed/fertilizer/chemical dealers 
were perceived to be the fourth most useful human resource for 
information relating to conservation. It could be conjectured that since 
many aspects of conservation tillage are dependent upon specific 
knowledge possessed by technical chemical specialists, the users of these 
systems rely heavily upon the retail distributor of pesticides for 
information concerning use and application. Information from neighbors 
and friends was useful but at a moderate level. The soil conservation 
district commissioners were useful but not at a high level. This 
finding is supported by the finding by Mushambi (1985) which 
indicated that commissioners were low on the list of useful information 
sources. 
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Discussion of Qualitative Responses 
In this study, valuable qualitative data were also collected, based 
upon the comments made by the respondents on the instrument. A review of 
the comments and concerns are presented in this section. 
The comments made by the commissioners indicated they were concerned 
about water quality and soil conservation in the state of Iowa. The 
commissioners do not like the inequity of farm legislation that rewards 
farmers by allowing them to enroll land into the Conservation Reserve 
Program (CRP), even though the commissioners felt that these same farmers 
caused the problems relating to erosion on these farms. It appears the 
commissioners did not look upon themselves as part of the "system." 
Through their comments, it was determined that the commissioners 
considered themselves to be farmers first and then commissioners. 
However, the commissioners were in control of approving plans of 
cooperating farmers at the district level. The commissioners did have a 
large responsibility to make conservation decisions which could affect 
the direction of the conservation at the local level. Further, the 
commissioners appeared to see the value of continued educational 
programing with farmers and appeared to be hopeful that water quality and 
erosion could be improved and controlled. Further, the conservation 
movement could be greatly enhanced if the commissioners were to take a 
more active role with the transfer of their conservation knowledge 
through a systematic educational plan of activities. 
A significant number of the non-commissioners appeared to be equally 
concerned about the environment. Specifically, many farmers seemed to be 
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most concerned about water quality and the effects of poor quality 
drinking water. They were also concerned about the other natural 
resources; i.e., fish and wildlife in streams and wooded areas. Francis 
(1987) indicated criticism exists by observers outside agriculture that 
farmers were not concerned about ground water quality, pesticide drift or 
residues and other types of environmental hazards. The comments provided 
by the commissioners and non-commissioners in this study concurred with 
his personal belief that farmers have a serious concern for the quality 
of environment and quality of life. Unfortunately, there was a 
significant number of farmers who appeared to be unconcerned about the 
excessive use of chemicals or erosion in general. This group saw any 
intervention of government as a negative influence upon their lives and a 
threat to their businesses because of over-regulation. 
The commissioners and non-commissioners were concerned about the 
equity of the farm program. Both groups were concerned about legislation 
which they perceived as an intervention into the farmer's business. Both 
groups were concerned about the environment in which they lived and 
worked from political and environmental perspectives. 
Discussion of the Implications of the Study 
The findings of this study have implications for technical experts, 
education specialists, district commissioners, farmers, and researchers 
in the area of soil conservation and water quality in Iowa. 
The complex problem associated with development and planning of 
educational programs with diverse interests of all groups involved. 
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requires that a comprehensive approach be devised. If education is a key 
to solving problems in conservation, it appears that a model for delivery 
of education should be developed. Therefore, it would be advisable to 
form a planning committee to take into account all perspectives as a plan 
is being developed and implemented. The committee would have 
representation from the following agencies and groups; Iowa Association 
of Soil Conservation District Commissioners, Soil Conservation Service, 
Extension Service, Agricultural Stabilization and Conservation Service, 
farmers and farm groups, agricultural educators, and farm-based research 
specialists. The committee would assist with the revision and 
implementation of the proposed soil and water conservation educational 
system (Figure 21). 
The findings of this study, the review of literature, and researcher 
experience suggest that a total unified strategy should be developed in 
order to solve the environmental problems of erosion and water quality. 
The foundation for the model is a three-stage approach to be used for 
implementation of a field-based adoption/diffusion strategy. The overall 
model is based upon the involvement of the farmer and education 
specialists working as a team striving to develop sensible solutions to 
environmental management. A basic assumption of the model is that soil 
and water conservation information is accurate and available. In stage 
one, input from farm groups would be utilized through the use of a needs 
assessment survey to develop baseline information upon which the 
educational program would be formed. In stage one, it would be important 
to identify the innovators and encourage their participation. It would 
Field-based soil and water conservation education 
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Figure 21. Soil and water conservation education model 
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own farms. Through trial, observation and evaluation, farmers would be 
able to assess the value of new conservation systems on their own. 
Equipment, products, and information would be used as incentives to 
encourage participation. Participants would be able to experiment to 
determine the usefulness and economic benefit to them in their own 
setting. Economic advantages of reduced tillage systems would need to be 
stressed through education programming. Stiegler (1987) indicated 
economics was a major obstacle to the adoption of conservation tillage 
practices. In the integration stage, agriculturists would phase the 
conservation system into the total farming operation. The system would 
be modified to fit individual needs and management capabilities. It 
would be important to document the results through a detailed record 
keeping process in order to determine program benefits. Further, it 
would be critically important to have education professionals follow-up 
all three stages of development and facilitate the collection of the 
data. Collected data would be analyzed and evaluated to indicate the 
economic advantages of the system. In addition, feedback would be to 
diffuse the system to the total population. Farmers who participated in 
stage two would be encouraged to share the results with other farmers. 
Farmers who were identified as early adopters would be encouraged to talk 
with and discuss plot research findings with other farmers. 
Participating farmers would be invited to share their findings with other 
farmers during local field demonstration days. Further refinement of the 
system could occur through feedback of the participants and interested 
farmers. 
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Ideally, this model would be adapted and used at the secondary and 
post-secondary levels with students studying agriculture and 
environmental sciences. Students could play a major leadership role in 
the adoption of conservation plans by determining needs of farms within 
their school districts. Approved practices could be applied to model or 
school farms and the results could be analyzed and interpreted in 
laboratories with the aid of agriculture teachers, government personnel, 
and community industry support. These same students could become 
valuable assets as concerned citizens of the future, as they continue to 
cope with environmental issues. 
Others have suggested a different educational approach. Korsching 
and Nowak (1983) indicated that the best education would be to take the 
farmer by the hand, walk over his/her fields, and provide him/her with 
specific descriptions of erosion control and water quality implications 
and then describe the steps he/she should take to solve the problem. 
In some cases, this procedure has been tried. A more effective 
solution would be to involve farmers and farm groups in the process 
of field-based farm research efforts where the farmer is a valued 
member of the team. The top down approach has not worked. Farm-
based research could lead to the discovery of learning as a process. 
The importance of determining alternative solutions through a decision­
making process should be stressed. Community welfare is also important. 
Farmers must understand the importance of water quality and soil 
conservation and their impact on the community environment in which they 
live. Ultimately, the changes that society would like to see come about 
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must come through a corroborative educational effort of all involved 
groups. 
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CHAPTER VI. SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 
The primary purpose of this study was to identify and analyze the 
perceptions of soil conservation district commissioners and other farmers 
in Iowa regarding the use of selected soil and water conservation 
practices. A secondary purpose was to identify the implications of these 
perceptions to educational practice. The study sought to develop a 
profile of commissioners and farmers in Iowa relative to soil and water 
conservation practices, determine perceptions of the respondents 
regarding environmental issues, management practices, and usefulness of 
sources of information and analyze comments made by the two groups. This 
chapter is presented in five sections; (1) Summary of the Procedures; 
(2) Summary of the Findings; (3) Conclusions; (4) Recommendations for 
Future Research. 
Summary of the Procedures 
The study was the result of a need expressed by the Iowa Association 
of Soil Conservation District Commissioners to develop a descriptive 
analysis of current perceptions of soil conservation district 
commissioners and non-commissioners (farmers) in the state of Iowa 
concerning issues in soil and water conservation. The study involved 
cooperation between the researcher and the Department of Agricultural 
Education at Iowa State University, the President of the Iowa Association 
of Soil Conservation District Commissioners, Iowa State Agricultural 
Stabilization Conservation Service (ASCS), members of the researcher's 
advisory group, soil conservation district commissioners, and farmers in 
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the state of Iowa. 
A survey questionnaire was used to collect the data. The survey 
instrument was developed based upon previous research conducted in this 
area and input from the researcher's advisory committee. Thirty-two 
statements were included to assess the perceptions regarding issues in 
soil and water conservation. Seven statements were included to analyze 
the perceptions of management practices. A machinery practice section 
was included to analyze the trips made across fields during a typical 
growing season. Eight questions were developed to analyze the 
perceptions of the respondents regarding the severity of water quality 
and erosion in geographical areas within the state. Nineteen questions 
were included to determine the usefulness of various sources of 
information. The remaining items dealt primarily with demographic 
variables which were used to establish a profile of commissioners and 
non-commissioners in the state. The questionaire was put into a booklet 
format. 
The instrument was refined through consultation with the 
researcher's advisory committee and the researcher's major professor and 
graduate committee at Iowa State University. Post-hoc reliability tests, 
using Cronbach's alpha procedures, were used to determine the reliability 
of the scales in the instrument. The reliability coefficient for the 
instrument was determined to be .84. 
The population of the study consisted of Iowa soil conservation 
district commissioners and all other farmers in Iowa. The two groups 
served as sources for the study's sample. One group was comprised of 
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one-half of the Iowa soil conservation district commissioners (250). A 
second group consisted of 481 non-commissioners (ASCS determined farm 
operators) selected at random. The samples were stratified and 
proportioned, respectively (commissioners and non-commissioners) so as to 
have a representative group of respondents. A total of 432 usable 
responses were received, which formed the basis for the statistical 
analyses. 
Appropriate parametric and non-parametric statistical procedures 
were employed to analyze and summarize the data. Frequency counts were 
used to rank order nonparametric items, while means and standard devia­
tions were used to rank order parametric items. Analysis of variance and 
t-tests were used to compare the responses of respondents when grouped by 
selected demographic variables. Pearson Product Moment Coefficients were 
computed to determine the relationships between the overall score on the 
selected perception categories and the demographic data. All the 
analyses were conducted to answer the specific objectives of the study. 
Summary of the Findings 
A review of the findings of this study resulted in the following 
summary: 
1. The respondent groups were nearly the same in size. Slightly 
more than 55 percent of the respondents were commissioners and 
slightly more than 45 percent were non-commissioners. 
2. Distribution of respondents by regions was uniform throughout 
the state. Region 2 had the largest representation with 59 
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(13.9%) respondents and region 8 had the lowest representation 
with 41 (9.5%) respondents. 
3. Distribution of respondents was skewed toward the older age 
groups. Less than six percent of the respondents were 30 years 
old or older. Over 70 percent of the respondents were between 
the ages of 31 and 60. Almost 23 percent of the respondents 
were over 60 years of age. 
4. The commissioners had an average of 27 years farming experience, 
while the non-commissioners had over 23 years of farming 
experience. Thirty-one of the commissioners and non-
commissioners had farmed over 40 years. 
5. Nearly 89 percent of the respondents had completed high school. 
Over 21 percent had completed formal schooling beyond high 
school and more than 20 percent had completed 16 years or more 
of formal education. 
6. Slightly more than 51 percent of the commissioners had served 
less than six years as soil conservation district commissioners. 
Twenty-four percent had served between seven and 12 years, while 
nearly 25 percent had served more than 12 years. 
7. The average size farm owned by the commissioners was 334 acres, 
while the non-commissioners owned an average of 196 acres. The 
commissioners owned more of the larger-sized farms, while most 
of the small farms were owned by the non-commissioners. 
8. The commissioner group rented an average of 323 acres, while the 
non-commissioners rented 344 acres. 
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9. Over 45 percent of the respondents did not indicate their soil 
association type. Over 17 percent of the respondents indicated 
Clarion, Nicollet, and Webster as their soil association type, 
while slightly 8 percent of the respondents indicated that their 
soil association type included Tama soils. 
10. The distribution of crop acres was similar for the two groups 
with the exception of Conservation Reserve Program (CRP) 
acreage, pasture, and "other" acres. The commissioners had more 
CRP acreage and other crops such as: Christmas trees, 
vegetables, fruits, wildlife habitat, and waste ground, while 
the non-commissioners had more pasture land. 
11. The commissioners and non-commissioners reported they had 
similar amounts of heavy and medium textured soils. However, 
the commissioners indicated they had a greater amount of land 
(11% more) with sandy soil texture than did the non-
commissioners. 
12. Over 77 percent of the respondents indicated they planted corn 
following beans, while slightly over 13 percent of the 
respondents indicated they planted corn following corn, and less 
than six percent planted corn following meadow, while less than 
four percent used some other type of planting system. 
13. The majority of the respondents tested soil for nutrient 
content. Less than 13 percent of the respondents indicated they 
did not soil test. 
14. Over 68 percent of the respondents tested their soil every three 
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years, 15 percent of the respondents tested their soil every 
year or every five years, less than 2 percent tested every seven 
years. 
15. Use of nitrogen in pounds per acre was similar for the two 
groups. The commissioners indicated they applied slightly more 
than 125 pounds per acre, while the non-commissioners indicated 
they applied slightly more than 124 pounds of nitrogen per acre. 
16. The corn yield goals for the two groups were comparable. The 
commissioners indicated they had set their yield goals slightly 
higher than the non-commissioners with 138.3 and 134.7 bushels 
indicated, respectively. 
17. The commissioners indicated that slightly more than 38 percent 
of their land was classified as highly erodible, while the non-
commissioners indicated that less than 26 percent of their land 
was classified as highly erodible. 
18. The commissioners indicated they used conservation tillage on 88 
percent of their farmland, while the non-commissioners indicated 
they used conservation tillage on slightly more than 65 percent 
of their land. 
19. The commissioners indicated they spent an average of $12.81 per 
acre on corn herbicides, while the non-commissioners indicated 
they spent an average of $12.61 per acre on corn herbicides. 
20. The commissioners indicated they spent an average of $13.53 on 
soybean herbicides, while the non-commissioners spent $12.44 per 
acre on soybean herbicides. 
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21. Lasso was the most frequently used corn herbicide indicated by 
the respondents, while Treflan was the most frequently used 
soybean herbicide. 
22. Non-commissioners indicated they were using more herbicide with 
conservation tillage, while the commissioners indicated they 
used about the same amount of chemicals with conservation 
tillage. 
23. Commissioners reported they used no-till planting, ridge-till 
planting and a reduced tillage cultivator more frequently than 
did the non-commissioners. The non-commissioners reported they 
used a moldboard plow more frequently than did the 
commissioners. 
24. The respondents perceived that farmers may have benefited from 
the Conservation Reserve Program (CRP) even though these same 
farmers might have caused some of the problems. 
25. The respondents perceived that the urban and industrial use of 
chemicals was as great a threat to the environment as the 
agricultural use of chemicals. 
26. The respondents perceived groundwater contamination was a 
serious problem and more precise education concerning agri-
chemical management was needed. 
27. The respondents perceived the relaxation of soil loss 
requirements to be an inappropriate plan by the United States 
Department of Agriculture (USDA). 
28. The respondents did not perceive that conservation tillage would 
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result in reduced crop yields or that it was a threat to water 
quality. 
29. The respondents were supportive of using biotechnology (by 
altering plants to make them resistant) which was viewed as 
being less threatening than current use of chemicals to control 
insects. 
30. The respondents perceived field demonstrations and county 
meetings to be the most useful techniques to deliver 
conservation information. 
31. The respondents perceived the Soil Conservation Service (SCS) 
and the county extension service as the most useful human 
sources of information regarding conservation. 
32. Commissioners used no-till and ridge-till planting procedures to 
a greater extent than did the non-commissioners. 
33. The years served as a soil conservation district commissioner 
was positively related to the individuals who had highly 
erodible farmland and practiced the highest degree of 
conservation tillage. 
34. The number of years of formal education was highly related to 
the perceptions held on conservation issues. 
35. The older the farmers were, the more likely they supported a 
conservation ethic. 
36. Commissioners held stronger perceptions regarding herbicide use 
than did the non-commissioners. 
37. Commissioners held stronger views than the non-commissioners 
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regarding soil conservation practices, management practices, and 
techniques and programs. 
38. Iowa commissioners and non-commissioners (farmers) were not 
using no-till and ridge-till at the same frequency as other 
studies had reported. 
Conclusions 
The researcher acknowledges the limitations imposed on drawing 
general conclusions and making broad recommendations based on a single 
study. However, the researcher also recognizes the need to initiate and 
confirm general conclusions and recommendations which can serve as a 
framework for planning educational programs in soil and water 
conservation. 
The following conclusions were drawn from the findings of the study: 
1. A demographic profile of the respondents' farming operations 
indicted there were many similarities among the respondents and 
between the groups relative to their farm units, although the 
commissioners tended to own more land and farm larger units. 
2. There is a lack of agreement among farmers as to the precise 
definition of what constitutes the correct strategies for 
conservation tillage. 
3. Respondents indicated that education was the key to developing a 
better understanding of the issues and the adoption of a system 
of improved practices. 
4. Groundwater and water quality issues seemed to be of greater 
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concern to the respondents as a whole in this study than soil 
conservation issues. 
5. Soil Conservation Commissioners had adopted a greater number of 
soil saving practices than non-commissioners, although the 
commissioners did not use these practices to the same degree. 
6. Respondents in this study indicated that soil and water 
conservation are societal problems (urban, rural, industrial), 
not just a rural agricultural problem. 
7. Government programs are not viewed as being equitable nor 
necessarily always contributing to positive resolution of the 
soil and water conservation problems. 
Recommendations 
Based on the findings and conclusions of the study, the literature 
reviewed, and the researcher's experience, the following recommendations 
were formulated; 
1. Specific targeted and unbiased education regarding conservation 
and environmental issues should be incorporated into educational 
programs for farm, urban, and industry individuals and groups. 
2. Conservation education should be developed on the local level to 
utilize the wisdom and experience of experienced farmers to help 
facilitate programming efforts. 
3. Field demonstration research plots using local commissioners and 
non-commissioners (farmers) teaming up with university 
researchers, industry representatives, and county education 
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resources should be used to facilitate the conservation 
education process. 
Farmers should be encouraged to perform annual soil tests on 
their fields and learn how to interpret the results in order to 
develop a systematic plan for utilization of nutrients. 
An educational program should be developed for farmers to 
include information such as understanding soil type and its 
relationship with chemical utilization, nitrogen use and its 
effect on the environment, and efficiency of application of 
chemicals. 
Farm plans should be developed with industry representatives, 
farmers, extension and SCS specialists which would indicate the 
rate of chemical and fertilizer application needed on a field-
by-field basis. 
County meetings should continue to be used to disseminate 
information to clientele by the Soil Conservation Service and 
the County Extension Service. 
Non-commissioners (farmer) should be encouraged to utilize 
reduced tillage practices through the use of role model 
commissioners within their districts to speed the dissemination 
process. 
Since there is a great amount of awareness and interest in water 
quality as an issue, it should be featured in programming 
efforts of the Soil Conservation Service and the Extension 
Service. 
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APPENDIX A. QUESTIONNAIRE AND CORRESPONDENCE 
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Association of Soil Conservation District Commissioners 
October 4,1988 
Dear Farmer and/or Soil Conservation District Commissioner, 
Soil and water conservation issues are at the forefront of agricultural policy decisions. 
Since the passage of the 1985 Food Security Act, many changes are being inidated in the 
industry of agriculture. We need to get a better understanding about curr  ^practices and 
what farmers in Iowa believe to be real issues in soil and water conservation. 
We need your help. We are interested in getting your opinion about soil and water 
conservation issues and practices. 
The Agricultural Education Department at Iowa State UniveisiQr is collecting data for the 
Iowa Association of Soil Conservation District Commissioners concerning Sie perceptions 
of farm operators and Soil Conservation District Commissioners m Iowa. The data will be 
used to plan future programs in soil and water conservation. 
The success of the effort depends on your cooperation. Please take a few minutes from 
your busy schedule to complete and return the enclosed questionnaire. The data that you 
will report will be kept strictiy confidential and analyzed in such a way that individual 
responses are not identified. We are only interested in group data. All questionnaires will 
be destroyed ato the data is collected. We ask that you con l^ete and retum this 
questionnaire by October 14. If you can not complete the questionnaire, please return it to 
us. We sincerely hope that you can help us. 
We appreciate your assistance in completing this important study. 
Sincerely, 3^  dww: 
%omas Bruening  ^ W Robert Martin Nomian Kading  ^
Pmi^.r PnnrHînarnr ' Director Association President ss ci o rPtoject i t  roject Coordi to  
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Instructions 
This questionnaire is divided into six sections. Each section has a brief statement 
regarding the method of response for that section. Please read each set of instructions 
carefully. 
Section I - Perceptions 
Directions: Please indicate your level of agreement with each of the following statements by 
circling the apptapnaia number for each statement Circle "S" if you strongly agree with the 
statement and circle "1" if you strongly disagree with the statement Use the following 
response categories. 
Strongly Oiugrce ...1 
Somewhit DUigi«&.2 
Neutril 3 
Somewhit Agree. 4 
Strongly AKite.......S ^ 
Cirde your retpome ^ ^ ^ ^ 
Pesticides (Insecticides, Herbicides and Fungicides)  ^  ^
^ cf ^ 
1. Farmers use more herbicides than necessary to control weeds. 1 2 3 4 5 
2. To make conservation tillage effective, farmers, use more 1 2 3 4 5 
pesticides than when conventional farming methods are used. 
3. The agricultural chemical industry should provide training for 1 2 3 4 5 
specific pesticide use. 
4. Agricultural chemicals pose a serious threat to groundwater 1 2 3 4 5 
quality. 
5. Banding herbicides is an effective measure to reduce the threat of 1 2 3 4 5 
groundwater contamination. 
6. Improved communication and information about useful 1 2 3 4 5 
agncultural chemical management alternatives is needed. 
7. Urban use of chemicals (ie. residential and industrial) poses as 1 2 3 4 5 
great a threat to the environment as does agricultursd chemical 
use. 
8. Chemical application rates are higher when using reduced tillage 1 2 3 4 5 
systems. 
Fertilizer 
9. Farmers apply too much nitrogen per acre. 1 2 3 4 5 
10. Commercial soil test labs recommend correct amounts 1 2 3 4 5 
of nitrogen per acre. 
11. Fertilizer rates need to be higher when using reduced 1 2 3 4 5 
tillage systems. 
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12. Fertilizer equipment is adequately designed for 1 2 3 4 5 
conservation tillage systems. 
13. Nitrogen rates could be reduced on my own farm 1 2 3 4 5 
without hutting my net profit 
14. Farmers should attend fertilizer management clinics to 1 2 3 4 5 
gain knowledge concerning use and application. 
15. Nitrogen fertilizer rates should be reduced to avoid 1 2 3 4 5 
groundwater contamination. 
16. Split-application, of nitrogen (ie. side dressing) so that 1 2 3 4 5 
the nitrogen is available to the crop during the critical 
growing p«riod is an accq)table alternative practice to 
broadcasting. 
Soil Conservation 
17. I know what I have to do in order to meet the compliance 1 2 3 4 5 
provisions of the 1985 Food Security Act - Farm Bill. 
18. Relaxing soil loss requirements is an appropriate plan by the 1 2 3 4 5 
United States Department of Agriculture (USDA) to meet 
provisions of the 1985 Food Security Act - Farm Bill. 
19. The federal govenunent should give higher incentive payments 1 2 3 4 5 
to enroll more acres in the Conservation Reserve Program. 
20. Conservation tillage results in reduced crop yields. 1 2 3 4 5 
21. A cover crop planted in highly erodible soybean fields to 1 2 3 4 5 
provide winter cover for erosion control, would be an 
accq)table alternative practice to no-till. 
22. Some farmers have benefited from the Conservation Reserve 1 2 3 4 5 
Program (CRP), even though these same fanners may have 
created soil erosion problems through previous farming 
practices.. 
23. No-till planting is a conservation practice that will work on my 1 2 3 4 5 
farni. 
24. At the time of crop planting residue left on the surface of my 1 2 3 4 5 
farm provides adequate erosion control. 
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25. Groundwater research should be funded through a surtax on 1 2 3 4 5 
pesticides. 
26.Ground water contamination is a serious problem. 1 2 3 4 5 
27. Informational meetings on management practices for pesticide 1 2 3 4 5 
application would help me gain biowledge in otàa to reduce 
the risk of groundwater contamination. 
28. Atrazine has been identified as a groundwater contaminate. 1 2 3 4 5 
Herbicides like Atrazine should be bamed imdl their potential 
effects are known. 
29. More precise and unbiased education is needed concerning 1 2 3 4 5 
agricultural chemical management and protection of 
groundwater. 
30. Agricultural pesticides, ifused as directed, pose no threat to 1 2 3 4 5 
water quality. 
31. Groundwater warning statements found on pesticide labels are 1 2 3 4 5 
an effective measure to control potential groundwater 
contamination. 
32. Increased use of reduced tillage systems is a threat to water 1 2 3 4 5 
quali^ . 
Section n - Management and Tillage Practices 
Please indicate your level of support for use of the following management 
practices circling the appropriate number for each management practice. 
Circle a "5" if you strongly support the practice and circle "1" if you strongly 
oppose the practice. 
1 • Snoofly Oppofa 
2 . SommfWOppo#* 
3 - Uoceruin > 
4 - SanewlM SuppoR ^ ^  ^ 
5 - Smngly Support Cr ^ 
pleiM circle your ropoiue ^ ^ ^ 
A.Management ^ c/ 
1. Large livestock confinement buildings which contain wastes in manure 1 2 3 4 5 
pits 
2. Computer assisted machines which are preprogrammed for application of 1 2 3 4 5 
nitrogen based on field needs 
3. Computers which accurately analyze soil fertilizer needs on the fami 1 2 3 4 5 
4. Altering plants to make them resistant to insects 1 2 3 4 5 
5. Using pCTSonal on-farm computers for record-keeping of pesticide use 1 2 3 4 5 
and application 
6. Rural water systems which monitor contamination 1 2 3 4 5 
7. Chemical treatment of water to neutralize contaminants 1 2 3 4 5 
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B. Tillage 
Listed below are several commonly used tillage implements. Please identify your tillage 
operations for this crop year (1988) by circling the number of passes across a Qrpical field 
for each inclement listW. 
Implement 
Circle the number of nasses across the field 
Pre plant tillage 
:
S talk chopper 0 
Disk/Harrow 0 
Moldboard plow 0 
Chisel plow 0 
Subsurface fertilizer applicator 0 
— Moldboard plow 0 
Disk/Harrow 0 
Offset disk 0 
Field cultivator/chisel 0 
Subsurface fertilizer applicator 0 
Spring 
1988 
Planting 
Conventional 0 
No-till 0 
Ridge till 0 
Post emergence 
Conventional sweep cultivator 0 
Rolling cultivator 0 
Reduc  ^ tillage cultivator 0 
Rotary hoe 0 
Subsurface fertilizer applicator 0 
2 
2 
2 
2 
2 
2 
2 
2 
Section in - Farm Operator Characteristics 
Please respond to the foUowing questions by circling the appropriate 
answers or filling in the blank to describe your present characteristics. 
(circle one) 
1. My age is: 
30 years or less 1 
31 to 40 years 2 
41 to SO years 3 
51 to 60 years 4 
61 years or older S 
2. Please indicate the number of years of fomial education you have completed: 
(circle one) 
8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 
3. How many years have you been famiing? 
4. Have you ever been a soil conservation district commissioner? yes no 
5. If yes, how many years have you served? 
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Section IV - Fanning Operation Cliaracteristics 
A. Acres of Crops 
Please indicate your 1988 cropping acres: 
Acres 
Com following com 
Com following soybeans 
Soybeans 
Small pains (oats, wheat) for harvest. 
Set aside acres 
Conservation Reserve Program 
Hay 
Pasture 
Other ...please specify . 
B. Acres Fanned 
Total acres owned 
Total acres rented 
C. Soil Types Approximate percent of crop acres 
Heavy (clay) % 
Medium % 
Light (sandy) % 
Total 100% 
What soil type is found on most of the crop acres you farm? 
(mmfit - Clmcm) 
D. Land Topography Approximate percent of crop acres 
Flat (0% - 2% slope) % 
Gently rolling (3% • 5% slope) % 
si»p (15% slop, o, m«.) —Tssrasns- " 
How much nitrogen do you normally s l^y to com ? #N/acre 
What is your overall yield goal for com ? Bushels per Acre 
What is your average fuel usage per com acre? Gallons per Acre 
I3o you, or do you have someone soil test your fields? (circle) Yes No 
If you do soil test your fields, how frequently do you test? (circle) 
(a) every year (b) every three years (c) every five years (d) every seven years 
E. Crop Rotation 
Check f/) Crop Rotation used most: 
com following com 
com following beans 
com following meadow 
other: specify 
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F. Chemical Application 
Check f/) the one herbicide you have used most often for the following crops: 
Corn: Soybeans; 
Atnzine Amiben 
Baivd Bmwpmn___ 
Bleep Biulin 
BUdex Dual 
Dual Lauo 
Endicane Lorox 
Liiio Prowl 
ftowl Roundup 
Sum Sencor^Lexone 
Other (tptdfy) Surflin 
Treflin 
Other (aptcify) 
This year what was the average cost per acre of the herbicide you checked on the preceding 
question? 
Corn ; $ Soybeans $ 
What percent of your farm is classifyed Highly Erodible" % 
On the land you operate what percent is farmed with reduced or conservation tillage ? % 
If you use conservation tillage, do you use more or less herbicide compared to conventional tillage 
systems? (circle) More Less 
G. Livestock Operation 
Please indicate the number of livestock produced on your farm this past year. 
Swine Number 
Beef Cows Number 
Cattle for slaughter J4umber 
Dairy Kumber 
Sheep Number 
Other.... please specify 
H. Soil Erosion 
I. Given a typical year, how serious do you perceive erosion to be? 
( on a scale of 0 -10 with 0 = not serious, 10 = very serious) 
A) In Iowa 0123456789 10 
B) In this area of the state 0123456789 10 
C) In this county 0123456789 10 
D) On this farm 0123456789 10 
1. Water Quality 
2. How serious a problem do you believe agricultural chemicals pose for groundwater quality? 
( on a scale of 0 -10 with 0 = not serious, 10 = very serious) 
A) In Iowa 0123456789 10 
B) In this area of the state 0123456789 10 
C) In this county 0 123456789 10 
D) On this farm 0 123456789 10 
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Section V -Sources of Information 
Which of the following methods (techniques, programs, and human 
resources) do you Snd the most useful? (please rate eadi source) Use the 
following scale. 
1-OfNoUieAtAU 
2-NotVery UfcAU 
3- Unccftiin 
4- Soioewhit Usefiil 
5- Veryl7seftil 
A. Techniques and Programs 
1) On-farm consultation 
2) Visual materials (slides, photogra^) 
3) Printed materials (brochures) 
4) Television programs, (video tapes) 
5) Trade shows and fairs 
6) Field demonstrations (tours) 
7) Magazines 
8) Radio 
9) Coun  ^and local meetings 
10)Other- specify 
B. Human Resources 
1) Soil Conservation Service 
2) County Extension Service 
3) Iowa State University Specialists 
4) Soil Conservation District Commissioners 
5) Vocational Agriculture Instructors 
6) Machinery dealers 
7) Local seed/chemical/fertilizer dealers 
8) Neighbors and friends 
9) Other - specify 
PUait circit yom rapoiu€ 
2 3 4 5 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
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Section VI • Comments 
Do you have any comments or suggestions? 
Thank you for taking the time needed to complete this 
questionnaire! Please place the questionnaire in the 
enclosed envelope and return it to us by October 14. 
IOWA*: 
Agriculture & Home Economics 
EXPERIMENT SimON 
Department of Agricultural Education 
201 Curtiss Hall 
Ames, Iowa 50011 
515-294-5872 
Dear Farmer and/or Soil Conservation District Commissioner : 
Several weeks ago you received a request for your input on a 
survey questionnaire regarding soil and water conservation issues. 
We hope you have responded, but if you haven't, please take a few 
minutes to complete the questionnaire enclosed in this mailing. 
Your response is important because you are among a randomly 
selected group of farmers who are being asked to provide 
information about critical issues in soil and water conservation. 
By responding to the questionnaire, you will be helping to develop 
a base of information upon which future educational and farm 
programs will be developed. In addition, because only a few 
individuals from each county were asked to respond to this 
questionnaire, it is critical that you give us your input to help 
insure that all areas are represented in the study. 
The information you provide will be kept strictly confidential. 
The reporting of the results will be limited to group information. 
All survey questionnaires will be destroyed once data is recorded. 
No reference is ever made to individual responses. It is not 
possible to identify individual responses once they are recorded 
in group format and all questionnaires are destroyed. 
For your convenience, you may place the completed questionnaire in 
the enclosed envelope and put it in the mail. If you do not wish 
to participate in the study, please return the blank questionnaire 
in the envelope provided. This action will indicate that you do 
not want to be in the study and no further follow-up attempts will 
be made by the researchers. 
If you have recently completed and mailed the questionnaire, 
please disregard this request. 
Thank you for taking time out of your busy schedule to complete 
this questionnaire! 
Sincerely, 
Thomas Bruening 
Research Assistant 
Robert Martin 
Associate Professor 
b jo 
Enclosure 
A Century of Progress—An Unlimited Future 
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APPENDIX B. HUMAN SUBJECTS APPROVAL FORM 
INFORMATION ON THE USE OF HUMAN SUBJECTS IN RESEARCH 
IOWA 5TATE UNIVERSITY 
(Please follow the accompanying instructions for completing this form.) 
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Title of project (please type): Identification and Analysis of the Soil and Water 
Conservation Practices of Selected Soil Conservation Commissioners and Farmers 
in Iowa 
I agree to provide the proper surveillance of this project to insure that the rights 
and welfare of the human subjects are properly protected. Additions to or changes 
in procedures affecting the subjects after the project has been approved will be 
submitted to the committee for review. yfl 
Thomas Bruening 9/12/88 
Typed Named of Principal Investigator Date Sig'nature of Principal Invest^ijglator 
212 Davidson Hall, Agr. Engr. Dept. 294-1320 
Campus Address Campus Telephone 
Signatures of others (if any) Date Relationship to Principal Investigator 
9/12/88 Major Professor 
ATTACH an additional page(s) (A) describing your proposed research and 
subjects to be used, (C) indicating any risks or discomforts to the sut^'&d^siva 
(D) covering any topics checked below. CHECK all boxes applicable. 
I I Medical clearance necessary before subjects can participate ^| 
I 1 Samples (blood, tissue, etc.) from subjects > 
I I Administration of substances (foods, drugs, etc.) to subjects 
I I Physical exercise or conditioning for subjects 
I i Deception of subjects 
I i Subjects under 14 years of age and(or) Q Subjects 14-17 years of age 
1 i Subjects in institutions 
I i Research must be approved by another institution or agency 
ATTACH an example of the material to be used to obtain informed consent and CHECK 
which type will be used. 
I i Signed informed consent will be obtained. 
Pn Modified informed consent will be obtained. 
Month Day Year 
Anticipated date on which subjects will be first contacted: 10 _1 1988 
Anticipated date for last contact with subjects: ^988 
If Applicable: Anticipated date on which audio or visual tapes will be erased and(or 
identifiers will be removed from completed survey instruments: 
Month Day Year 
^"Siignaturye o^/Head or Chairperson Date Dep^tmont or Administrative Unit i^X-h 4 - %'/;?.y /v / /. ^.,.y ,. 
Decision or cne un i ver;, t c/ c t.cc cim liuiuui. I,: 
Project Approved |_j Ffojec: r.oc approved Q .'Jo see Ion required 
Karas ? A'v 
Nare of Ccmmittas Cha:rpersor 'OatH Signature of Convrittee Chairperson 
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APPENDIX C. CORRELATION TABLES 
Table C-1. Relationship between selected categories of the perception 
statements and the acres owned by the respondents 
Number 
Categories of cases Coefficient^ Probability 
Pesticides 372 .01 .374 
Fertilizer 372 -.03 .224 
Soil Conservation 373 -.00 .457 
Water Quality 374 -.04 .191 
Management Practices 371 -.02 .322 
Techniques and Programs 367 .00 .476 
Human Resources 367 .03 .247 
^Pearson product-moment coefficient. 
Table C-2. Relationship between selected categories of the perception 
statements and average gallons of fuel used per acre by 
respondents 
Number 
Categories . of cases Coefficient^ Probability 
Pesticides 243 -.04 .256 
Fertilizer 243 -.00 .480 
Soil Conservation 243 -.04 .237 
Water Quality 243 .03 .301 
Management Practices 241 -.05 .197 
Techniques and Programs 239 -.02 .367 
Human Resources 238 .06 .177 
^Pearson product-moment coefficient. 
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Table C-3. Relationship between selected categories of the perception 
statements and dollars spent per acre on soybean herbicides 
by respondents 
Categories 
Number 
of cases Coefficient® Probability 
Pesticides 284 -.08 .082 
Fertilizer 284 .00 .482 
Soil Conservation 284 .04 .246 
Water Quality 285 .08 .071 
Management Practices 284 -.04 .234 
Techniques and Programs 282 -.06 .151 
Human Resources 281 .01 .411 
^Pearson product-moment coefficient. 
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APPENDIX D. ANOVA TABLES 
Table D-1. Analysis of variance of perception statement categories based 
on average cost of herbicide per acre of soybeans 
Perception Group 1 Group 2 Group 3 Group 4 Group 5^ F- F-
statement Mean Mean Mean Mean Mean ratio prob. 
categories S.D. S.D. S.D. S.D. S.D. 
n=39 n=63 n=65 n=65 n=35 
Pesticides 3.79 3.58 3.70 3.66 3.80 0.971 .423 
0.49 0.63 0.54 0.56 1.05 
Fertilizer 3.17 3.10 3.16 3.20 3.38 1.41 .229 
0.35 0.44 0.51 0.45 1.06 
Soil Con­ 3.30 3.38 3.49 3.39 3.55 1.35 .250 
servation 0.37 0.46 0.50 0.36 1.03 
Water 3.01 3.11 3.23 3.16 3.23 1.93 .104 
Quality 0.35 0.43 0.51 0.44 0.49 
Management 3.90 3.89 3.70 3.62 3.78 1.67 .155 
Practices 0.53 0.89 0.81 0.59 0.51 
Techniques 4.24 4.440 4.213 4.234 4.351 1.16 .326 
and 0.40 0.90 0.62 0.56 0.92 
Programs 
Human 4.18 4.44 4.21 4.17 4.58 2.92 .021 
Resources 0.49 0.97 0.58 0.52 0.87 
^Group 1 = 1-5; Group 2 = 6-10; Group 3 = 11-15; Group 4 = 16-20; 
Group 5 = 21-Higher. 
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Table D-2. Analysis of variance of perception statement categories based 
on average cost of herbicide per acre of corn 
Perception Group 1 Group 2 Group 3 Group 4 Group 5^ F- F-
statement Mean Mean Mean Mean Mean ratio prob. 
categories S.D. S.D. S.D. S.D. S.D. 
n=17 n=68 n=122 n=57 n=18 
Pesticides 3.59 3.76 3.70 3.64 3.49 1.06 .373 
0.67 0.55 0.52 0.62 0.60 
Fertilizer 3.16 3.20 3.16 3.14 3.19 0.17 .952 
0.45 0.46 0.46 0.44 0.52 
Soil Con­ 3.33 3.36 3.44 3.37 3.38 0.60 .661 
servation 0.37 0.36 0.50 0.42 0.40 
Water 2.97 3.12 3.13 3.23 3.22 1.40 .231 
Quality 0.45 0.43 0.40 0.53 0.38 
Management 3.94 3.88 3.75 3.70 3.50 1.25 .219 
Practices 
Techniques 4.04 4.35 4.34 4.36 4.10 1.02 .396 
and 0.53 0.64 0.65 1.11 0.49 
Programs 
Human 4.05 4.33 4.31 4.40 4.24 0.684 .603 
Resources 0.58 0.75 0.71 1.03 0.55 
^Group 1 = 1-5; Group 2 = 6-10; Group 3 = 11-15; Group 4 = 16-20; 
Group 5 = 20-Higher. 
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APPENDIX E. FOOD SECURITY ACT 
I IfPlmted I If Planted 
Not eligible 
for program 
Affects An°ects Affects 
Plan applied 
by 1/1/95 
Plan not app-
lied by 1/195 
Maintains 
eligibility 
Not covered by 
an exemption 
Title Xn - Conservation 
Conservation Compliance 
Sodbuster Provisions Conservation Reserve Program Swampbuster Provision 
If farming highly erodible 
cropland on 1/1^0 
Actively applying an 
proved conservation plan 
Not eligible for 
certain parts of 
the farm program 
using an approved 
conservation system 
Not using an approved 
conservation system 
Not applying an approved 
conservation plan 
Continues eligibility 
for farm program benefits 
Not eligible for certain 
farm program benefits 
Not eligible for certain 
farm program benefits 
FOOD SECURITY ACT OF 1985 
Highly erodible land not 
planted to a comodity 
before Dec. 23,1985 
Wetland altered after 
Dec. 23,1985, to permit 
growing a crop. 
Highly erodible cropland 
planted to a commodity two 
times or more- 1981-1983 
Using an app­
roved conser­
vation system 
Not using a 
conservation 
system 
Up to 45 million acres may 
be planted to grass or trees 
with 50% cost share and an­
nual rental payments under 
10-year contracts. 
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APPENDIX F. RESPONDENTS' COMMENTS 
Comments Made by Soil and Water Conservation District Commissioners 
in Iowa Regarding their Perception of Soil and Water 
Conservation Issues 
We need conclusive reliable research not tainted by large or small 
companies' financial contributions. 
I have answered most questions but do not feel I am qualified to be 
in this program. I am too small of an operation to be considered a real 
farmer. Also am getting too old. I am 53 and considered old-fashioned 
in my area. I am a soil district commissioner with two years to go on my 
ten-year term. So you can delete me from this if you wish. Thank you 
for including me, but you can find more representative people I'm sure. 
Section 4, sub-section I: Water quality. I do not have knowledge 
or equipment to give good answers. 
Section B Tillage - No provision for recording percentage of 
conventional and no-till. Many use some of both. 
Surely, research can find out how much nitrogen is available for a 
corn crop at a certain date - example April 10. 
I feel ag. drainage wells and sink holes are the biggest sources of 
groundwater pollution. More state and federal funds needed in this area. 
Example: close all drainage wells now; compensate farms to extent of 
loss. Pass legislation to discourage fall nitrogen application. 
Businesses that care for laws are probably as guilty as anyone of 
abusing chemicals. 
Yes. 1. Plan Farm Program so that farmers can comply; have no 
reservation, and will do so willingly. There needs to be a better 
balance of corn and soybean crop rotation acreages. If this were so, 
there would be no need for overuse of all chemicals and anhydrous. 2. It 
is my belief, as a 60 year ag. veteran, that the farm program should not 
allow fall tillage, especially on bean ground. Having practiced no-till 
for ten years on several hundred acres of many types of soil, and in 
numerous adverse conditions, I can personally give testimony and show 
records that prove stirring the soil by conventional methods causes many 
problems that are quite costly, both to the farm operation, and the 
preservation of our natural resources. 
Farmers who have practiced good soil management are always penalized 
in programs such as GRP. Cropland that has been seeded more than 8 years 
instantly becomes highly erodible if broken from sod. I feel soil 
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commissioners should decide what cropland is eligible for CRP contracts. 
We need plenty of education. We need more soil conservation. 
Drainage wells in north Iowa are a great threat to the water in the 
south of Iowa. Land fills and old land fills are the greatest threat as 
the old Des Moines Landfill in the south at Des Moines River basin. 
More research is needed to make no-till more economically consistent 
with other forms of crop production. 
Although I am not a ridge tiller, I would like to see ridge till and 
no-till treated the same in Iowa as they are in Nebraska. In the future, 
when I do have to choose a "system" for my farm, I would seriously 
consider ridge till to reduce soil erosion and reduce the amount of 
chemicals applied per acre (banding). Those chemicals are not only 
threatening to life—they are expensive (and vice versa). It seems to me 
that ridge till is a step towards chemical reduction and in some cases 
possibly elimination. 
Groundwater pollution has increased with the amount of runoff. 
Creek and river banks are eroding rapidly. City of West Liberty 
periodically dumps undigested sludge into Wapsie River, giving the cows 
along borders polluted water to drink. 
I have been disappointed in how slow the universities have been in 
doing research on reduced chemical farming methods. It seems that most 
of the information available is from farmers and private sources. 
I know it is hard to always be fair—but some of your questions were 
really slanted, or you might say loaded! 
It would seem the cross-communication among the tax-supported 
institutions would benefit the taxpayers concerning these issues. Will 
appreciate results of this study. 
I do not farm in Plymouth County, but I live on my mother's farm 
which my brother-in-law farms. I do construction work on several of the 
farms in the area for the last 20 years. My main construction practice 
has been terraces lately. I see many erosion problems and contamination 
problems in my area on my various jobs. 
I believe there are many products on the market sold in grocery 
stores, hardware stores, and local stores that are much more hazardous to 
our groundwater than chemicals most farmers use very carefully. 
After reading a comprehensive appraisal of underground water 
contamination, I have come to believe the threat of responsible herbicide 
and insecticide use is negligible. Most contaminated water supplies have 
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been attributed to concentrated dumping and/or burial of toxic chemicals 
or from surface runoff. I feel there is a great promise in agriculture 
for chemical safety through the development of genetic herbicides, 
pesticides and resistant crops, thus moving away from toxic petroleum-
based pesticides. Thus, remains the most serious problem—dumping (all 
types; i.e., industrial as well as ag., etc.) of toxic wastes. 
I believe atrix contamination comes from paint source in years past 
and has probably now been corrected. 
As a County Soil Commissioner, I find this new 1985 law unworkable 
and unfair, and until they can get some justice in the law, it isn't 
going to work. 
Chemicals (herbicides, insecticides) need to be tested more before 
selling. Herbicides and insecticides, fertilizer need to be incorporated 
the same day as applied. Soil erosion has to be stopped or the water 
will all be poisoned. Government will have to encourage farmers and 
chemical companies to stop poisoning the soil and water. Farmers and 
chemical companies will not stop on their own. 
I believe that we are using too much fertilizer—split applications 
are far better. We are using too many chemicals. We are far better off 
to raise less and get a decent price and not have as much expense. You 
should be approaching your experiments from a cost benefit ratio more of 
the time. I have had soil tests come back on the four various farms that 
all called for the same amount of fertilizer. Most labs work for the 
fertilizer companies. State colleges generally do not bite the hand that 
feeds them either. Thank you for your concern. Let's start being honest 
with the public about the problems that involve everybody. We have a lot 
of farmers that absolutely cannot farm without the local co-op doing most 
of their work for them. 
Been on vacation. Hope there's time to count this. Could include a 
little on tree planning and native grass planting to see if we're moving 
in the right direction. 
I feel the USDA farm programs' "corn base" rating is a major problem 
and cause of soil erosion. Farmers are compelled to plant crops in 
highly erodible land just to conserve their corn base. 
This type of work is important. 
I do know this; in our farm operation when you have your land 
terraces and use alfalfa for hay, seed down 6 years. Then when you put 
corn in, you use less fertilizer and pesticides. Also animal waste. 
Your questions are very timely and up to date. 
Land that is rented is more subject to erosion because most owners 
196 
want to maximize income per year and aren't willing to make investments 
like tile and terraces. I think it could be helpful to direct some 
education of soil erosion to landowners who rent their farm. Land in my 
area being eroded is mostly due to landlords not involved with the farm, 
but just taking highest income crops from farm, which is corn, bean 
rotation. Also, government program has encouraged high use of land. 
Part of land in Warren County needs to be in sod all of the time, some 
frequently. I think the land needs more sod and less crop production so 
land can be maintained at a production level. 
If we banned the use of all known or suspected ag. chemicals that 
are carcinogenic, we would not need a $20 billion farm program. If one 
poisons the soil and water in order to save it from erosion, where is the 
gain? We have seen the enemy, and he is us. 
I don't know what you are going to do with this information, but I 
hope it is useful to you and I'd be happy to help you any way I can. 
Good luck. 
Keep the government and environmental people from getting too much 
control. The local people and organizations try to help get conservation 
done. 
We have one commissioner in our county who is helping to promote a 
hazardous land fill over lime rock base and also wants to eliminate the 
HEL program. 
Many questions without answers because I do not farm. A number of 
district commissioners live in town and do not farm. 
Our farm is terraced where slope is above 5% except the CRP acres. 
1 do not farm. Therefore, I could not answer the questions 
pertinent to farming my own acres. My background is in soils, geology, 
and botany-biology-chemistry. 
This should be useful. 
It takes more than a "few minutes" to do a questionnaire. Data have 
to be looked up. It is a rule here and on many farms that harvest time 
must be utilized for harvesting. Questionnaires will not be done at a 
time when every minute of added burden on Iowa farmers lessens chances of 
a safe harvest. 
The Conservation Reserve Program is pressuring cash rent values up 
(i.e., higher cash rent is being paid for non-reserve acres). The 
Conservation Reserve Program was added to the '85 Farm Bill, primarily to 
reduce the cost of the farm program by reducing the cost of program base 
acres. To a much lesser degree, the Reserve Program was to reduce the 
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soil erosion of fragile farm ground. 
I believe a lot of our groundwater contamination is just as bad from 
industrial and city misuse as it is from agricultural misuse. 
We must place an emphasis on water quality, which includes streams, 
rivers, and lakes as well as groundwater. 
Foliage feeding needs to be researched and developed. I feel it has 
definite potential. 
Water quality. We must stop this soil erosion in Iowa. 
I started to farm in 1944 on an 80 acres. By the time I retired in 
1983, I had added two more 80 acres so I ended with about 240 acres. By 
1975, I had this farm terraced to bring the soil loss to T. I get very 
upset when people still plant up and down hills with topsoil filling the 
road ditches. 
This is an intensive dairy operation plus young livestock 
replacements. So look at the results accordingly. 
Groundwater pollution is being overplayed at the present time. I do 
believe we need to seriously study this problem, however. 
If corn production on level land is paid to raise corn, the farmer 
on rough land should be paid to keep it seeded down. 
Our farm has been off most all acid—salt fertilizer—no anhydrous— 
and very moderate amount of herbicides since 1970. We never used any 
insecticides; we use nonacid fertilizers and ammonia sulfates for our "N" 
factor. We've been chisel plowing since 1970. We have had good to very 
good yields depending on available moisture and crop grown. 
Some of the questions need some clarification. I'm a landlord who 
rents out his crop acres and does not have all the breakdown of the cost 
per acre. The livestock operator was not clear at all. 
I have been no-tilling since 1979. In a weak moment last fall, I 
fall plowed some of my corn stalk ground; many people were saying many 
good things. I ended up with more weeds, more work, and unhappy that I 
had plowed. 
Strong emphasis needs to be placed on groundwater research, 
monitoring and distribution of research, and monitoring results so that 
both the public and professionals are better Informed. 
I am amazed at the amount of cost share funds available to this 
county since the new program. I had assumed the government would not 
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follow through on funding. It will be still very tough to be in complete 
compliance by 1995. Retiring land through the CRP is very effective and 
should continue to be funded. It will take a continuing increase in 
compensation to attract the ground necessary. Perhaps it would be wise 
to emphasize highly erodible ground even more. 
Strongly suggest discontinuing fall till of all kinds because of 
wind erosion and water. 
The comments I hear most from other farm people are the fact that 
people who have tried to conserve soil are penalized in most of the farm 
programs, and the person whose soil has suffered the worst from farm 
practices benefits from farm programs. It would be nice to see a 
conservation minded farmer given a pat on the back besides his own 
satisfaction in having done a good job. There isn't anything we do that 
doesn't concern the soil in some way, and there is no price tag to be put 
on good water. 
Comments Made by Non-Commissioners (Farmers)'in Iowa Regarding 
their Perceptions of Soil and Water Conservation Issues 
Ban herbicides to bring back the family farm. 
Water conserving, close terrace intakes. No tillage in fall to hold 
snow in field instead of in road ditch, never over tile. Drops water 
level four to six feet. Weed chemicals are the greatest fault for 
erosion. 
We need more financial help in tiling and terracing. 
Don't allow tile water to drain into a well or any surface water to 
drain into well. 
The real truth about all chemicals on what harm they can really do 
should be available in newspapers so everyone knows exactly what they 
are, not just saying herbicides in general. Same with insecticides. All 
chemicals that are used on the farm and in the home should be labeled. 
But programs, not voluntary but mandatory programs, are set up and 
attended by all. The farmer, I am sure, is responsible for contamination 
of our soils, but people in cities and towns who put on fertilizer and 
chemicals for weeds in yards are worse, due to way over-fertilization to 
make yards green. Way oversprayed to kill weeds, oils, greases and other 
contaminants they dump along county ditches. From there, manufacturers 
add more total than what they really want to admit. The farmer seems to 
get the blunt of blame, but there's a lot of dirt in everyone's closet! 
All nitrogen, herbicides, and pesticides should be banned. There 
were two hatches of pheasants this year, and they are all gone. There 
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were a lot of them before they sprayed for spider mites. I don't hunt, 
but I like wild animals. 
I feel the government should get out of the ag. business. They 
can't run their own affairs in the black. Tell the government they 
should worry about water pollution by Monsanto, W. R. Grace, and others. 
I don't see the federal government telling Chrysler how to build cars 
when they got federal money. So why should there be strings attached in 
the ag. sector? Maybe they ought to try farming a while before they 
start telling someone that they should air seed bean stubble so that they 
can kill it in the spring with chemicals when you are operating on a one 
percent profit margin. 
(Banding) chemicals, pesticides, fertilizer will be my choice in the 
future for reducing chemical use and improving groundwater quality. My 
opinion of the CRP program is that while it did reduce erosion and supply 
of commodities, it is an incentive to continue to have a high crop base 
on highly erodible land. It was unfair to the farmers that already 
practiced conservation. The ground that qualified for the CRP should 
have never been in crop production in the first place. Two years of 
payments at $70/acre would in some cases pay for the farm. That is, some 
of the qualifying ground was purchased in the $150/acre range. This 
ground should never have qualified for any crop subsidy. 
My area of the state is primarily grassland; therefore, a small 
amount of farm chemicals are used. 
I don't use chemicals of any kind. My farm is 96 acres pasture and 
some hay. 
We use radar equipped monitors to apply the exact amount of 
herbicides and fertilizer needed. Through the use of herbicides, 
terraces, and conservation tillage, we are able to attain excellent weed 
control and no apparent erosion. Without the proper use of herbicides, 
the multiple tillage trips would cause excessive water runoff and 
erosion, which would surely damage the environment. 
On my farm, we have used reduced tillage for the last two years. I 
have used a V-Ripper and not a moldboard plow. On water quality and 
herbicides and pesticides, I answered most questions "uncertain." The 
reason is I'm not an expert on water quality, herbicides, or pesticides. 
The media (newspapers, radio, television, magazines), most of the time 
offer statements on these subjects. A lot of time the media reports on 
these issues and then a few days later reports the exact opposite. All I 
know on these subjects is what I read or hear from the media. And all 
the experts that they quote, I wonder how many are qualified experts on 
the subjects. I'm no expert on these subjects. I would hope that the 
decisions on water quality, fertilizer, herbicides, and pesticides are 
made by qualified experts who go by fact, and not by someone like Jane 
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Fonda, Ralph Nader or some other political activist who is always crying 
wolf but never have any facts to back them up, and have been proven wrong 
so many times. 
It takes too long a time to get cost share money to do terrace work. 
We have serious problems with people in control of our land who have 
no common sense when it comes to soil management and good farm practices. 
I firmly believe that government involvement and some stupid 
decisions by lending institutions and gullible farmers are devastating 
our most precious resource—our soil. 
I would like to express my total displeasure in the proposed 
government involvement of the conservation and production practices on my 
farms. 
If all people that use chemicals and fertilizer follow the 
instructions or recommendations, and not double the amount, we would all 
be better off as far as damaging our water supply and also as far as our 
environment is concerned. 
Your overall program has merit! But let's keep in mind some can't 
afford your program. It still has a cost drawback to the farmer who has 
tried to take care of his land. The farmer who farmed less acres to give 
a good crop rotation, and didn't plant marginal lands gets kicked in the 
butt again! The guys who went all out to plant it all—and farmed land 
that should have been set aside—is now rewarded again to not plant it. 
Some will not be able to afford to meet all your programs! You need to 
address these people and take a look at some who will have to give up 
farming and see what you can do to help them. 
My fertilizer and chemicals on corn are applied by custom operator— 
sprayed on after corn in no-till planted in bean ground. I plant it and 
pick it. Our weed control has been good with no extra chemicals, only 
their recommendation. 
I'm 81 years old and have always followed rotation system on this 
farm. Too many farmers try to till too many acres and don't take care of 
the soil. Use too much commercial fertilizers, herbicides, and 
insecticides should cultivate for weeds and follow a system of 
controlling weeds and use common sense! 
My farm is all seeded at this time and probably will remain so for 
the most part as long as I'm around. 
No-tillage does not prove as profitable to me as minimum tillage is. 
And does not cost much less. 
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More conservation controls on all farmland. Let supply and demand 
take reins and less government control. Like the 1985 Farm Bill or 
GRP. 
1 believe tillage should be divided into corn stalks and bean 
stubble. As some farmers use two chemicals, one for grass and one for 
broad leaf, I wonder if the section on chemicals of this questionnaire 
will get the information you want on less than HEL. I believe it is 
possible to control wind erosion if corn stalks are plowed without 
chopping or disking. This has worked successfully for me in the past. I 
would like to see the ASCS stop all plowing on set-aside seeded to oats. 
This always blows. Rather than the option of disk or mow, they should go 
to a percentage of cover left. 
We need restrictive laws on chemical and fertilizer use, or we all 
will be drinking it in the near future. There is too much spilling, 
rinsing, and dumping of unused chemicals. 
Many use too high of chemical and fertilizer rates unnecessarily. 
We need education, concern, help, and probably laws with steep penalties 
to keep all Americans from ruining, killing, pollution our most valuable 
resource. 
We started to complete this form, but as I have not actually farmed 
myself for several years, I could not answer many of the questions. The 
farmland 1 own is rented out on a cash rent basis. 
I am very displeased with the new law of mandatory licensing to be 
able to spray. It appears your government has again proven they know how 
to waste our tax dollars. Maybe we, as tax payers, should charge our 
politicians a licensing fee to be elected. I have been spraying corn and 
using pesticides for many years. I am a conscientious individually and 
really resent this recent change. 
More should be done to control contamination of the water and air 
supply by the large manufacturers in the state and the rest of the 
country. 
I planted in ridge first in 1981. Eighty percent of the crop level 
has ridges cross ways of zero to five percent slope. Most erodible land 
is in GRP. One terrace. The farm is rated two and a half ton (1/2 T) by 
D.G. I have more questions than answers concerning fertilizer placement. 
Stratification? Bulk 200# 0.060. 160-180 #10.340 (90# N - 28% 
cultivation) with planter. In a very dry area, this year, 1.1 inches of 
rain from May to July 7, corn plants showed potash deficit, yielded 45 
bushels per acre. 
We did research in Minnesota where the soil types are the same as 
ours. They have a ridge till club that has 130 members. Their meetings 
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are very meaningful. It helped us make a decision. 
I have used nitrogen stabilizers and believe that works very well in 
high rainfall years. It seems that most of fertilizer dealers in this 
area recommend spending the $5.00 an acre and another 50# of N which is 
probably adding to the nitrogen in the groundwater. 
I've been concerned with the amount of pesticides and herbicides we 
farmers have been using for years! I've been telling my children for 
fifteen years ray concern, and now my older grandchildren for five years. 
The real concern I have is this problem. The scary part is the unknown 
area. We don't know if we're really screwing things up or not for future 
generations. I've really changed my farming operation in the last twelve 
years. I used to think more herbicides, insecticides, etc., was better; 
not now. I use no pesticides, rotate corn/beans, never second year 
corn/beans on sod when this comes up. We have a creek running through 
the farm. I put up wood duck houses. We have lots of ducks, beavers, 
muskrats, raccoons, etc., in the creek. Also a few small mouth bass. 
Too many deer now. I think my neighbors up the creek, all the way up, 
are doing a better job because there is more wildlife in the creek. I'm 
trying to do my part, too. This fall in our area, too much moldboard 
plowing. Everything is being tilled, even bean stubble, chiseled. I'm 
very concerned about erosion this winter and next spring. I saw one 
farmer raking and burning bean straw because he was having trouble 
putting anhydrous this fall (plugging up). It just blew my mind. We 
bought our home farm in 1971—320 acres. Sure hope I leave it in better 
shape for the next generation. I sure try to do my part. 
1. Too much delay (down time) between programs and program 
initiatives. 2. Too few contacts with farmers. 3. Too much paperwork 
and surveys, not enough work with farmers. 4. Get down to local meetings 
rather than area level meetings. 
Too much B.S. put out, so you don't really know what to believe any 
more. Everyone seems to have the best product. I know I'm just about as 
small as you could get, but I buy most of my grain to raise about 200 
head of hogs. I was born and raised on a farm, and now make most of my 
living working at John Deere in Waterloo, Iowa. I find several different 
dealers saying different things so after a while, have to do what you 
think is best, so have to go by trial and error. 
I don't think any good farmer that wishes to keep farming throws his 
money away by putting excessive amounts of fertilizer, herbicides, or 
insecticides on. Economics will not allow it. No more government 
programs or regulations for the farming community. 
It is past the time to educate. We need to stop using chemicals to 
produce cheap food. Land use laws are the only way the loss of this 
country's greatest natural resources will stop. 
203 
If the rules for compliance to the 1985 Farm Bill are not modified, 
it will do more harm than good to the environment because most farmers 
that can, will drop out of the farm program and plow up everything that 
is farmable. I would like to discuss this with someone that knew 
something about farming. 
On my farm in 1988, I have started farming nonchemical, using 
biological elements. Before we were no-till, we used a lot of chemicals, 
but the more we put on chemicals, some of the weeds grew better. With 
the use of these new products, my new seeding did better, but with no 
rain, my corn didn't have a good test. 
In our county, lots of the money is being poorly used. Terraces 
will wash out in about two years because they put it in wrong. 
As a rule, the big farmers have more erosion because on the larger 
fields, they put on more fertilizer, herbicides, and insecticides. They 
are more interested in big yields. 
I think if they want farmers to cut trips and leave residue, S.C.S. 
should look at fields and see what problems result in plugging Implements 
during tillage. 
I think we should use more natural predators on harmful bugs and 
insects, and less chemicals. Use of more crop rotation and different 
genetics of plants and less chemical herbicides for weed control. 
I feel that if the government farm program would be eliminated, a 
lot of the problems we addressed in the stated questions would be 
eliminated or cut down. If the price of grain would go down a little, I 
feel that the farmers would rotate their crops, conserve and save soil, 
use chemicals and fertilizer. Soil is our best natural resource and I 
feel that we are wasting our best asset. I wish that the land prices and 
rent would balance a little better in line with the sale prices. 
I have a real problem with the severe limitations the swampbuster 
provisions of the 1985 Food Security Act have placed on farmers in this 
area. Even clearing old fence rows has come under fire from this 
provision. I do not believe these areas are subject to the intent of the 
law. Also, many producers do not believe FSA will last until 1995. Many 
are going to get caught in either sod busting or noncompliance by the 
1994 deadline. 
I believe no-till is the way to go because of less chemicals and 
erosion on the land. I think farmers, the public, and industry all need 
to be better educated on the dangers of erosion and chemicals. 
A lot of the problem is the pastures and hills that were farmed in 
the past years. 
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Government programs have caused more erosion in my area than any one 
thing. Farmers sold their cow herds, and because of Government corn 
bases, plowed up their rolling pastures and planted beans, up and down 
the hilis. Guarantees in any one area will always produce excesses. 
Deal with the areas that need it, make it for counties who need it— 
not statewide! 
We have some open drainage wells in the western part of our county 
that have been getting a lot of attention. The cost of correcting this 
problem will be a real hardship on some family farmers. This needs to be 
addressed for a solution workable to all. 
I strongly dislike people telling me how to run my farming 
operation. I try to hold my soil erosion to as little as possible with 
what I have to work with. Some things are better left for the individual 
operator of the farm. Government programs change my farming situations 
every year. I strongly feel I will not be able to comply with the 
provisions in the 1985 Food and Security Act. I can only see some 
situations that no-till practices are good practices. I try to keep well 
informed on the chemicals I use. I also believe that no-till farming 
runs a greater risk of contaminating the groundwater. 
They should outlaw pesticides completely. 
